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HE condition is well named, because 
spontaneous implies disruption at a site 
of previously normal oesophagus, and rupture 
implies a sudden tearing rather than the slow 
perforation that occurs at the site of pre- 
existing oesophageal disease. 
History 
In 1724 a Dutch physician, Boerhaave. 
described the fatal illness and autopsy findings 
of a Dutch admiral, Baron de Wassenaer. The 
illness started with violent vomiting after a 
gargantuan meal. Death occurred eighteen and 
one half hours after the onset. Post-mortem 
examination showed a transverse tear of the 
lower gullet 2 in. above the diaphragm. There 
was no evidence of pre-existing pathology in 
the oesophagus at the site of the rupture. 


In 1946 N. R. Barrett in England reviewed 
the literature on the subject, and he found 
descriptions of about 50 cases of the condi- 
tion. All were fatal, and he added 5 fatal 
cases of his own. In all, the onset, clinical 
picture and autopsy findings were similar. 


Barrett’s article made doctors aware of the 
clinical picture and its causal pathology. As 
a result, many cases in the past ten years 
have been recognized early and treated suc- 
cessfully (Barrett, 1947; Borrie, 1955; Sus- 
man, 1953; Windsor, 1957; Lynch, 1949). 


PATHOLOGY 


_ In 1884 McKenzie demonstrated that an 
intra-oesophageal pressure of 7 lbs. to the 
square inch would rupture the gullet. The 
tear was always longitudinal, and it always 
occurred at the lower end of the oesophagus. 


2. 


Spontaneous rupture of the oesophagus is 
always caused by a sudden increase in the 
intra-oesophageal pressure. Vomiting, when 
the stomach is full, is the usual cause. Cases 
have been reported during prolonged seasick- 
ness when the stomach was presumably very 
empty (Mackler, 1952). Muscular activity 
during an epileptic fit, childbirth, and defaeca- 
tion have raised the intra-oesophageal pres- 
sure and caused rupture of the oesophagus 
(Anderson, 1952). Rupture of lower gullet 
has occurred during an attempt to belch out 
food impacted in a stricture of the oesophagus 
at a higher level (Susman, 1953). Case 2 in 
the series | am to describe tried to suppress 
vomiting so that he would not soil the floor 
recently polished by a house-proud wife —- 
a typical rupture of the lower oesophagus 
was his reward. Priviteri and Gay (1951) 
reported on three patients who vomited and 
ruptured the lower oesophagus during un- 
consciousness caused by intracerebral damage. 
Presumably the cerebral damage upset the 
normal complex vomiting mechanism. Wind- 
sor (1957) has reported a similar case. Ex- 
ternal violence to the abdomen or chest has 
caused a typical longitudinal tear in the lower 
oesophagus (Mackler, 1952 and Windsor. 
1957). 


The tear is usually longitudinal, it usually 
starts about | in. above the diaphragm, and 
it is usually situated in the unprotected left 
posterolateral portion of the gullet, i.e., the 
8 o'clock position. Occasionally the tear is 
transverse (Boerhaave, 1724; Higginson. 
1948), and cases have been described in 
which the tear has occurred in the upper 
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thoracic oesophagus (Nanson and Walker, 
1953), and in the cervical oesophagus (Rus- 
sell, 1953). 


Air and fluid stomach contents escape into 
the lower mediastinum. A necrotizing and sup- 
purating mediastinitis develops. 


Surgical emphysema in the neck usually 
develops early. Occasionally obliteration of 
the mediastinal tissue planes by previous in- 
flammation prevents air from tracking up into 
the neck. 


Rupture of the mediastinal air and fluid 
into either or both pleural cavities usually 
occurs causing pyo-pneumothoraces; the left 
pleural cavity is more commonly involved 
than the right. Occasionally pyo-pneumo- 
thorax does not occur because of obliteration 
of the pleural cavity by adhesions. (Windsor, 
1957. and Case 1 in this series.) 


Extension of the mediastinal infection into 
the pericardium rarely occurs. It occurred in 
Case 4 in this series. 


Shock, sepsis, vital incapacity, and _bio- 
chemical upset usually cause death in less 
than forty-eight hours, unless reparative surgi- 
cal treatment is carried out early. Occasionally 
a localized mediastinal abscess and a loculated 
empyaema develop in cases not treated early, 
and such cases may live for several weeks 
and be cured by adequate drainage or repara- 
tive procedures. Cases 6 and 9 in this series 
come into this category. 


CLINICAL PICTURE 


The illness commences with vomiting, 
which is followed immediately by severe pain. 
The vomitus may contain a little blood. A 
large haematemesis is unusual; but Case 6 
in this series vomited a lot of blood. Subse- 
quent vomiting sometimes gives the patient 
the sensation that the vomitus gets half way 
up and then gets lost (Davidson, 1953). This 
is due to the escape of the vomitus through 
the oesophageal rent into the mediastinum. 


The pain occurs immediately after, or co- 
incident with, the vomiting. It is agonizing 
and it is persistent. It is felt behind the 
sternum, in the interscapular region, and in 
the epigastrium. Pain in the interscapular 
region and behind the xiphisternum occurs 
when the patient swallows. Bushey (1956) 
described a case in which pain did not occur, 


and Boulle (1955) described a case in which 
pain preceded the vomiting. In Case 5 in this 
series pain preceded vomiting. 


In the series to be described the catastrophe 
followed an excessively large meal once only. 


The patient does not admit to dyspepsia 
or dysphagia, suggestive of oesophageal path- 
ology, antedating the rupture. However, when 
questioned, the patient is usually too dis- 
tressed and too collapsed to give a reliable 
answer to questions about anything preceding 
the onset of the pain. One patient in this 
series (Case 5) eventually admitted to a his- 
tory suggestive of peptic oesophagitis associ- 
ated with a hiatal hernia, and a subsequent 
barium meal showed the presence of a hiatal 


hernia. 


Peripheral circulatory failure soon develops 
with a rapid feeble pulse, cold extremities, 
peripheral cyanosis and a lowered blood 
pressure. 


Dyspnoea and rapid shallow respiration 
occur later as the mediastinal and pleural 
collections of fluid and air increase. Later. 
when necrosis and sepsis of the mediastinal 
tissues develop, the temperature rises. 


Signs of a mediastinal collection of air are 
usually found soon after the onset of the 
condition. In the parasternal or interscapular 
region a crunching sound, synchronous with 
the heart beat, may be heard. A_ portable 
chest X-ray at this stage may show no more 
than a parapericardial rim of air due to 
elevation of the mediastinal pleura by air in 
the mediastinum. 


Supraclavicular surgical emphysema will 
usually be visible and palpable within six to 
eight hours. An X-ray of the chest and neck 
at this stage will confirm the presence of air 
in the soft tissues of the neck and in the upper 
mediastinum. Surgical emphysema in the neck 
is the single sign most suggestive of the diag- 
nosis. However, diagnosis of the condition 
does not depend on the detection of supra- 
clavicular emphysema. It may occur very late. 
or it may never occur. It will occur late if the 
mediastinal collection ruptures into the pleural 
cavity soon after rupture of the oesophagus. 
and it will never occur if the mediastinal 
space has been obliterated by some previous 
inflammatory condition. Several cases in this 
series did not develop surgical emphysema in 
the neck. On the other hand interstitial pul- 
monary emphysema, spontaneous or due to a 
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needle puncture, and rupture of an emphy- 
sematous bulla on the adherent mediastinal 
surface of the lung, may lead to surgical em- 
physema in the neck and other signs and 
symptoms suggesting the possibility of rup- 
tured oesophagus, such as pneumothorax, 
chest pain, and an issue of blood from the 
mouth due to haemoptysis rather than haema- 
temesis. I have seen patients suffering from 
each of these conditions in whom the possi- 
bility of ruptured oesophagus was considered. 


Upper abdominal rigidity is common, and 
perforated gastric or duodenal ulcer is com- 
monly diagnosed. Cases 6 and 9 in this series 
underwent laparotomy before the correct d*ag- 
nosis was made, 


Signs of fluid and air in one or both pleural 
cavities usually develop. The left pleural 
cavity is more commonly involved. A portable 
chest X-ray will confirm the presence of 
fluid and air in the pleural cavity. This X-ray 
should include the subdiaphragmatic region, 
as the absence of gas under the diaphragm 
excludes the diagnosis of recent rupture of 
a peptic ulcer of the stomach or duodenum. 
Aspiration of the pleural space will yield tur- 
bid fluid, sometimes containing altered blood, 
usually acid in reaction, occasionally contain- 
ing recognizable food, and occasionally smell- 
ing of alcohol. Any air aspirated may have 
a fetid smell. If the pleural cavity is obliter- 
ated by adhesions the air and fluid will be 
confined to the mediastinum. 


A portable chest X-ray should be taken 
after 15 ccs. of lipiodol have been swallowed. 
This examination will probably show dye out- 
side the gullet, and it may show the site of 
rupture of the oesophagus. 


DIAGNOSIS 


Early diagnosis and surgical treatment is 
essential if the patient is to have much 
chance of surviving. Barrett pointed out that 
early diagnosis of the condition depended on 
an awareness that the condition does occur. 
Familiarity with the typical clinical picture 
as described above is essential. Few cases 
will be misdiagnosed if the tetrad of symp- 
toms—vomiting, pain, dyspnoea and surgical 
emphysema in the neck, occurring in that 
order, is remembered. 


A portable antero-posterior X-ray including 
the subphrenic region, chest and base of the 
neck should be taken. The presence of air 


and/or fluid in the mediastinum and/or 
pleural cavities will be noted. The absence of 
gas under the diaphragm will also be noted. 
Surgical emphysema in the neck may be seen. 


A lipiodol swallow followed by an antero- 
posterior X-ray of the chest should be done, 
and the presence of dye outside the gullet con- 
firms the diagnosis. The site of rupture of 
the gullet may be detected by this examina- 
tion. 


The aspiration of food or acid fluid from 
the pleural cavity will confirm the diagnosis. 


When the presence of air in the media- 
stinum is suspected, but cannot be con- 
clusively demonstrated by clinical or X-ray 
examination, thoracoscopy is indicated. Wind. 
sor (1957) pointed out that blebs of air 
under the mediastinal pleura may be revealed 
by this examination. 


Oesophagoscopy should not be done unless 
pre-existing oesophageal disease, or rupture 
at a level higher than the usual supradia- 
phragmatic site, are suggested by the past 
history, the lipiodol swallow X-ray picture, or 
a pleural collection confined to the right 
side. The higher perforations are more easily 
approached through the right side of the 
chest. 

DIFFERENTIAL DIAGNOSIS 


In this series the nine patients were ad- 
mitted to hospital with the provisional diag- 
noses of leaking aortic aneurysm, staphylo- 
coccal pneumonia with pyo-pneumothorax, 
perforated gastric ulcer (twice), carcinoma 
of the lung with haemothorax, acute pan- 
creatitis, spontaneous rupture of the oeso- 
phagus (twice), and lobar pneumonia with 
pleural effusion. Conversely one patient with 
mediastinal emphysema due to rupture of an 
emphysematous bleb on the adherent media- 
stinal aspect of the lung, another patient with 
mediastinal emphysema and haemoptysis fol- 
lowing intrapulmonary alveolar rupture, and 
another patient with coronary occlusion have 
been shown to me with the provisional diag- 
nosis of spontaneous rupture of the oeso- 
phagus. 

TREATMENT 


The correct treatment varies with the time 
that has elapsed since rupture occurred. A 
case is regarded as “early” if diagnosed 

ee: 


within thirty-six hours of the onset, as “in- 
termediate” if diagnosed between thirty-six 
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hours and one month of the onset, and as 
“late” if diagnosed more than one month 
after onset. 


Early cases 


Resuscitation should consist of the ad- 
ministration of morphine, oxygen, intravenous 
fluid, and chemotherapy. Gastric suction 
should be started and fluid by mouth should 
be prohibited. A tense pleural collection 
should be decompressed by needle aspiration 
or by underwater seal intercostal catheter 
drainage. Resuscitative procedures alone will 
not get the patient into good general condi- 
tion. They should be performed rapidly, and 
they should be persisted with only as long as 
it takes to get a theatre ready for immediate 
operation. 


A rupture in the typical supradiaphrag- 
matic part of the lower gullet is best ap- 
proached through the left pleural cavity, even 
if the maximum effusion is in the right 
pleural cavity. A long postero-lateral inter- 
costal thoracotomy in the 8th intercostal space 
should be made. A rupture known to involve 
the gullet above its lower third is best ap- 
proached through the right pleural cavity and 
through a higher intercostal space. 


The pleural cavity is emptied of fluid and 
food debris, and the visceral and parietal 
pleural surfaces are decorticated. The media- 
stinal pleura over the lower half of the oeso- 
phagus is opened from the diaphragm up- 
wards, and the fluid, food and gangrenous tis- 
sue is removed from the mediastinum. The 
everted, thickened edges of the oesophageal 
tear will usually be seen with the intragastric 
tube lying in the lumen of the gullet. It is 
advisable not to raise the oesophagus from 
its bed as this may significantly decrease the 
blood supply of the edges to be sutured. 
Movement of the in-dwelling gastric tube, or 
pressure on the stomach through the dia- 
phragm, may make the site of rupture ob- 
vious. If the site of rupture cannot be found 
bv these methods the lower oesophagus will 
have to be lifted out of its bed so that the 
whole of its circumference can be inspected. 


The tear should be closed by a layer of 
inverting, interrupted 00 chromic catgut 
stitches though all layers. If sufficient healthy 
muscle can be found an outer layer of inter- 
rupted silk stitches should pull the muscle 


together. A pedicled flap of parietal pleura 
should be raised and sewn over the oesopha- 
geal suture line. 


Drain tubes, connected to underwater drain- 
age bottles, should be passed through the 
10th intercostal space and fixed in the apex 
and the base of the pleural cavity, and in the 
mediastinum close to the oesophageal suture 
line. The pleural drain tubes should be re- 
moved when they cease to function; but the 
mediastinal tube should be left for at least 
6 days so that a track will be established 
for use if secondary leakage from the gullet 
occurs. 


The patient should not swallow for seven 
days after operation; but fluid, and nutri- 
tional requirements in liquid form, can be 
given by the in-dwelling gastric tube, in 
frequent small quantities, as soon as bowel 
sounds return. 


Regular aspiration of the stomach is con- 
tinued until satisfactory gastric emptying is 
demonstrated. 


An oesophago-pleuro-cutaneous fistula un- 
fortunately occurs fairly frequently on about 
the eighth post-operative day. When this hap- 
pens a drain tube should be re-inserted along 
the original mediastinal drain tube track. 
Most of what is swallowed usually enters the 
stomach—certainly most of the solids swal- 
lowed usually enter the stomach, although 
a lot of swallowed liquid may leak out through 
the fistula. [his complication is best managed 
by allowing the patient to swallow his nutri- 
tional requirements, both solid and fluid, by 
mouth. What is lost through the fistula can 
be replaced by a highly nutritious intragastric 
drip each night. Gastrostomy should never be 
performed in the management of a secondary 
leak, as a large part of the gastrostomy feed- 
ings will escape through the oesophageal rent. 
If most of what is swallowed continues to 
escape through the secondary perforation in 
the gullet, then the patient should be fed by 
an in-dwelling stomach tube for about a 
fortnight. If, at the end of this time, a big 
leakage of swallowed nourishment is still oc- 
curring a jejunostomy for supplementary 
feeding should be performed. Providing drain- 
age and nutrition are adequate the secondary 
perforation will eventually heal. Excision of 
the mediastinal oesophagus, with oesophago- 
jejunosotomy in the neck, will seldom be 
necessary. 


~~ Uw, a ae ae ee ee eee 
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Intermediate cases The results are summarised below :— 





























Ws The infected, oedematous edges of the TABLE 1 
ats oesophageal tear, lying in a grossly infected 
mediastinum, cannot be successfully sutured Number Survived 
ie, together. Secondary rupture will always follow Early cases 4 2 
the an attempt at repair by suture in cases treated [ntermediate cases 4 3 
ex more than thirty-six hours after the onset of | ate cases l 1 
the the condition. 
ure Case HisTorRIEs 
re- Intermediate cases should be treated by Case 1 
the thoracotomy, decortication of the lung and A.H., a female patient, aged 53 years, was ad- 
ast parietes, drainage of the pleural cavity by mitted to hospital on 18 Jan., 1955, at 1 a.m. 
ied basal and apical drain tubes, and drainage Just prior to admission to hospital she vomited 
let of the mediastinum. a lot of bile. She immediately developed pain in 
TABLE 2 
fen 
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ut Regular gastric aspiration is commenced. _ the epigastrium and behind the lower sternum, and 
ip and feeding by an intragastric tube is started she became very dyspnoeic. No abnormality was 
i. bh | d Mouth feedi found on examination. She was given morphine 
ng when bowel sounds return. Mouth feedings ,, 3 and her symptoms disappeared, 
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he to the principles advised for the management At 4 a.m. she again vomited and this time the 
al- of “early” cases who develop a secondary vomitus contained altered blood. Pain returned in 
zh leak after repair. the retrosternal and interscapular region. Dyspnoea 
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° rapid and thready. She was given pethedine and 
ed Late cases oxygen, and she became much more comfortable. 
a Such patients will have a well-defined oeso- 
y phago-pleural fistulous track, and an empyema ry 9 am. ——— — X-ray was taken 
in ; ; m ; : alls, 274 8” opaque left hemithorax was seen. Air was 
sc cavity with thick parietal and visceral walls. en in the neck tissues. and no gas was seen below 
“ These patients should be treated by thoraco- the diaphragm. 
“4 tomy, decortication of the lung and parietes, 
1 dissection and excision of the oesophago- Her local doctor, Dr. Stuart Moroney, diagnosed 
“4 pleural fistulous track, “freshening” of the er re. woot $ a -" 
it. s aspirated the stomach, prohibited any turther swal- 
to edges of the tear in the oesophagus, and a lowing, gave her chemotherapy, and transferred her 
“ two-layered repair of the oesophageal tear to a metropolitan hospital. 
reinforced by a pedicled flap of parietal pleura 
: or diaphragm. Post-operative feeding should At 2 p.m. on the day of admission she was 
, be according to the principles advised for the  cyanosed, dyspnoeic, complaining of great pain in 
B treatment of “early” cases. the interscapular region, and she was in peripheral 
C- circulatory failure. The abdomen was not, and never 
ry had been, rigid. Breath sounds were absent over 
n RESULTs OF TREATMENT the left chest where the —— gr ony ~~ 
a Surgical emphysema was palpable above bot 
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e mainly according to the principles advocated placement to the left, and the absence of gas under 
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swallowed and a portable chest X-ray was taken. 
This showed that the oesophagus was ruptured just 
above the diaphragm. 


No history of previous dyspepsia or dysphagia 
was obtainable. She had been very ill with a left 
tuberculous empyema eighteen years previously. 

Intravenous therapy, gastric aspiration, chemo- 
therapy, oxygen and morphine were given. 


Operation was performed at 7 p.m. on 18th 
January, eighteen hours after the onset. A left 
postero-lateral thoracotomy through the bed of the 
resected 8th rib was performed. The parietal pleura 
here was 4 in. thick, and the pleural cavity in this 
region was obliterated because of her old tuberculous 
empyema, The lower part of the left lung was 
mobilized in the extrapleural plane until the lower 
mediastinum was reached. The mediastinal pleura 
was gangrenous and studded with gas bubbles. It 
was incised from the diaphragm up to the lung 
hilum. Foul fluid, gas, food and gangrenous tissue 
were removed from the mediastinum, A longitudinal 
tear in the left postero-lateral wall of the gullet ex- 
tended upwards for 2 in. from a point 1} in. above 
the diaphragm. The edges of the tear were oedema- 
tous and everted, 


The tear was repaired by a continuous inverting 
stitch of 00 chromic catgut through all layers. The 
extrapleural space and the lower mediastinum were 
drained by a single tube connected to an underwater 
drainage bottle. 


Post-operatively intravenous therapy, gastric suc- 
tion and chemotherapy were continued. The chemo- 
therapy included streptomycin because of the past 
history of tuberculosis. Fluid via the stomach tube 
was given from the sixth post-operative day, by 
which time good bowel sounds had returned. On 
the 8th post-operative day fluids were swallowed by 
mouth. Gastric aspiration was continued until the 
14th post-operative day when satisfactory emptying 
of the stomach was demonstrated. The in-dwelling 
gastric tube was then removed. 


On the fifteenth post-operative day, an oesophago- 
cutaneous fistula developed and swallowed fluid es- 
caped through the tube draining her mediastinum 
and extrapleural space. The problems of adequate 
nutrition and the management of an extrapleural 
empyema had thus arisen. 


An adequate diet, in liquid form, was given in 
small, frequent amounts via the gastric tube until 
18th September, 1955, when various tests indicated 
that there was no leak from the oesophagus. During 
this period of seven months she was allowed to 
swallow a little water only by mouth, and the gastric 
tube was removed each night. After closure of the 
oesophageal perforation she swallowed a normal diet, 
and there has been no evidence of a stricture in 
the oesophagus. 


The extrapleural empyema was treated by open 
drainage, the position of the tube being adjusted 
according to the appearance of regular sinugram 
X-rays. The empyema and the tube track did not 
heal until 8th December, 1955, when the drain tube 
was removed, There has been no discharge since 
removal of the drain tube. 
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On 28th May, 1955, two specimens of sputum 
and a specimen of pus from the empyema were 
positive, on culture, for tubercle bacilli. However, 
an exacerbation of tuberculosis had been anticipated, 
and the patient had been receiving 4 gram of 
streptomycin daily since operation. She was then 
started on streptomycin one gram 3 times a week. 
and INAH 300 mgms, daily. This anti-tuberculous 
chemotherapy was continued for two years. Subse. 
quent specimens of sputum and empyema pus were 
negative on culture for tubercle bacilli, and her 
sputum soon disappeared altogether. She has re- 
mained well from the tuberculous point of view, 
though she still has the functionless left lung that 
was present before she ruptured her oesophagus. 


Comment 

Early diagnosis and early gastric aspira- 
tion by her local doctor was one of the main 
factors responsible for her survival. 


The secondary or post-operative perforation 
of the oesophagus took seven months to heal 
—much longer than is usual. Undoubtedly, 
the recurrence of tuberculosis in the lung and 
extrapleural empyema adjacent to the perfora- 
tion contributed to the delayed healing. 


My management of the feeding problem, 
after the secondary perforation of the gullet 
occurred, was too cautious. She should have 
been given some solid food by mouth soon 
after the complication arose, and the nutri- 
ment lost via the fistula should have been 
replaced by an intra-gastric drip at night. 
If, after two to three weeks of this treat- 
ment, most of what she swallowed was still 
escaping, she should have had supplementary 
feedings through a jejunostomy. 


Case 2 


H.D., a male aged 58 years, was admitted to 
hospital at 7 p.m. on 26th March, 1957, with the 
diagnosis of perforated duodenal ulcer. An hour 
earlier, soon after his evening meal, he felt nauseated 
and tried to suppress vomiting; but he vomited and 
was immediately stricken with severe epigastric pain. 


The diagnosis of perforated ulcer was rejected 
because of the absence of abdominal wall rigidity. 


At 9 a.m. on 27th March, signs of fluid and air 
in the left pleural cavity and supraclavicular surgical 
emphysema were detected. An X-ray confirmed these 
findings, 


Operation was performed fifteen hours after the 
onset. At this stage the patient had peripheral cir- 
culatory failure. He was dyspnoeic and cyanosed. 
In addition to surgical emphysema in the neck and 
a left hydropneumothorax he also had a small right 
pleural effusion. 


A left postero-lateral thoracotomy in the 8th inter- 
costal space was performed, The appearances inside 
the chest were typical of the condition — a total 
empyema, gangrenous mediastinal pleura studded 
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with air bubbles, and a tiny perforation in the media- 
stinal pleura 2 in. above the diaphragm. The media- 
stinal pleura was incised from the diaphragm to the 
lung hilum and turbid fluid, fibrin, and stomach 
contents were removed from the mediastinum. 


A 2 in. longitudinal tear in the left lateral wall 
of the gullet, with its lower limit 4 in. above the 
diaphragm, was seen, Its edges were oedematous and 
everted. The oesophagus was not dissected out of 
its bed. The tear was closed with a continuous 
chromic catgut suture through all layers of the 
oesophageal wall. The lower mediastinum and 
pleural cavity were drained by two drain tubes 
connected to underwater drainage bottles. 


The immediate post-operative management con- 
sisted of intravenous therapy, gastric suction, and 
chemotherapy. The right pleural effusion was as- 
pirated once, and it did not recur. Fluids were given 
via the stomach tube from the fifth post-operative 
day, and the patient started swallowing on the 
seventh day. At this stage gastric aspiration showed 
that the stomach was emptying satisfactorily, so the 
stomach tube was removed, 


Both drain tubes were removed on the sixth post- 
operative day. On the tenth post-operative day food 
eppeared through the mediastinal drain tube wound. 
The problem of a secondary post-operative perfora- 
tion of the oesophagus had thus arisen, An open 
drain tube was passed along the previous medias- 
tinal tube track, Feeding by mouth was continued. 
At first the leak was great, and additional nourish- 
ment had to be given through a gastric tube. How- 
ever, after a week the loss via the fistula was so 
small that supplementary intragastric feeds were 
stopped. The leak closed in three weeks, and the 
empyema was healed and the drain tube removed 
on 30th May, a gratifyingly rapid process. 

On 13th April he had a large haemorrhage, causing 
collapse and requiring blood transfusion, through 
his mediastinal drain tube. As he was known to 
have had an active duodenal ulcer for years, it was 
thought that this was the source of his bleeding. 
Uleer pain persisted, and on 2nd May a laparotomy 
was performed by Mr. John Bishop. A duodenal 
ulcer and a gastric ulcer on lesser curvature of the 
stomach were found. Gastro-jejunostomy was _per- 
formed. The patient has remained well since his 
discharge from hospital. 


Comment 


The common complication of post-operative, 
secondary perforation of the oesophagus oc- 
curred. 


I feel that the early swallowing of solid 
food by mouth, even though some of it was 
lost through the fistula, improved the patient’s 
nutrition and morale, and permitted rapid 
healing of the fistula. 


Case 3 


J.M., a man aged 67 years, was admitted to 
hospital on 24th October, 1955. 


_Three weeks previously he had a coronary occlu- 
sion. He had no previous history of dyspepsia or 
dysphagia. 
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At 9 p.m. on 24th October he vomited. He then 
developed severe pain in the left iliac fossa and he 
became breathless and cyanosed, His anterior ab- 
dominal wall was rigid and diminished breath 
sounds at both lung bases were noted. The systolic 
blood pressure was 110 mm. of mercury, and he 
had auricular fibrillation. He was sent to hospital 
with the provisional diagnosis of leaking abdominal 
aortic aneurysm. 


He became hypotensive and dyspnoeic, and he 
developed a left hydropneumothorax. At 10 a.m. on 
25th October, 30 ozs. of turbid fluid were aspirated 
from the left pleural cavity with slight relief of 
his symptoms. However, throughout the morning, 
the fluid and air reaccumulated, the mediastinal 
displacement to the right side increased, and in- 
creasing dyspnoea and peripheral circulatory failure 
developed. In spite of the absence of any evidence, 
clinical or radiological, of mediastinal or cervical 
emphysema spontaneous rupture of the oesophagus 
was diagnosed at 1 p.m. on 25th October, fourteen 
hours after the onset. 


At 2 p.m. an intercostal drain tube, connected 
to an underwater drainage bottle, was inserted into 
the base of the left pleural cavity, Food, fluid and 
air escaped, Gastric suction, intravenous therapy, 
chemotherapy and intravenous digoxin were con- 
tinued post-operatively. 


By 10 p.m., twenty-five hours after the onset, his 
condition had improved, and it was decided to do 
a left thoracotomy. This was done through the 
8th intercostal space posterolaterally. The findings 
in the pleural cavity, mediastinum and lower oeso- 
phagus were as in Case 2, and were typical of spon- 
taneous rupture of the oesophagus. The gullet was 
repaired with a continuous inverting suture of 
chromic catgut through all layers of the oesophagus. 
The apex and base of the pleural cavity and the 
mediastinum were drained. 


The lung re-expanded, except at the base, and 
the basal drain tube had to be left in to drain a 
basal empyema. The apical and mediastinal tubes 
were removed on the sixth day. Intragastric feed- 
ing, via the stomach tube, was started on the sixth 
day, and swallowing began on the seventh day, after 
which the stomach tube was removed. Secondary 
perforation of the gullet did not develop. 


Post-operatively he was anuric for five days. He 
then started to secrete large quantities of urine of 
low specific gravity. He became increasingly uraemic 
and his last recorded blood urea was 557 mgms. 
per cent. on 5th November. He died on 6th Novem- 
ber, thirteen days after the onset of his illness, 


At autopsy the suture line in the gullet was intact; 
but practically no healing had occurred. A basal 
empyema was present, There was evidence of a 
recent coronary occlusion, and he had contracted 
atherosclerotic kidneys. 


Comment 

Prolonged pre-operative hypotension in a 
patient who had atherosclerotic kidneys un- 
doubtedly caused the renal failure which 
caused his death. 
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The absence of any clinical or radiological 
evidence of mediastinal or cervical emphy- 
sema contributed to the delay in making the 
correct diagnosis. 


Resuscitative measures, consisting of inter- 
costal pleural drainage, intravenous therapy, 
chemotherapy and gastric suction, in an at- 
tempt to get this desperately ill patient fit for 
thoracotomy, were persisted with far too long 
—l p.m. until 10 p.m. Rapid resuscitation 
and early operation are necessary if such 
patients are to have any chance of survival. 


Case 4 

M.R., a female aged 80 years, was admitted to 
hospital on 13th June, 1957, with the diagnosis of left 
lower lobar pneumonia and cardiac failure. 


At 6.30 a.m. on 13th June, she developed severe 
retrosternal pain a few minutes after swallowing 
a pill. Half an hour later she vomited blood stained 
fluid. Pain persisted and she became breathless. 
Crepitations were heard over left lower lobe, and 
what was regarded as a pleural friction rub was 
heard in the left parasternal region. The anterior 
abdominal wall was rigid. A portable chest X-ray 
was taken and this showed a little fluid in the left 
costophrenic angle, the absence of air under the 
diaphragm, and a narrow translucent rim beside the 
left heart border, This latter was not noticed by 
the attending doctor, It was undoubtedly an unusual 
manifestation of mediastinal emphysema, and ac- 
counted for the so-called pleural rub in this region 
—a sound which was really exocardial, crunching, 
synchronous with the heart beat and due to media- 
stinal emphysema, Left lower lobe pneumonia and 
pleurisy was diagnosed. 


She became very dyspnoeic and peripheral cir- 
culatory failure developed. By midday on 14th June, 
a large left pleural effusion was noted, Brownish 
fluid was aspirated. At 5 p.m. on 14th June, a chest 
X-ray and a lipiodol swallow were ordered. These 
showed a left hydropneumothorax, air around the left 
heart border and in the upper mediastinum, and a 
lower oesophageal perforation. Gastric aspiration, 
intravenous therapy and chemotherapy were started, 
and, at 6.30 p.m., thirty-six hours after the onset, 
a left thoracotomy was done. 


The eighth left rib was resected postero-laterally, 
and the findings in the pleural cavity, mediastinum, 
and lower oesophagus were as in Cases 2 and 3 and 
typical of spontaneous rupture of the oesophagus. 
The oesophageal rent was closed with interrupted 
inverting catgut stitches through all layers. The apex 
and base of the pleural cavity and the mediastinum 
were drained. 


Post-operatively gastric suction, intravenous therapy 
and chemotherapy were given. All drain tubes were 
out by the fifth day. Gastric tube feeding was 
started on the sixth day when bowel sounds and 
adequate gastric emptying were demonstrated, She 
had not resumed swallowing when she died on the 
seventh post-operative day. 
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During the whole of the post-operative period she 
had difficulty in raising purulent sputum. Several 
bronchoscopies and many endotracheal catheter suc- 
tions were performed. In spite of this she developed 
bilateral basal bronchopneumonia which was _ re- 
sponsible for her death, At autopsy infection and 
collapse of both lower lobes was found, and she had 
100 ccs. of pus in her pericardium—the latter was 
not suspected during life. The suture line in the 
oesophagus was intact, but no healing had occurred. 


Comment 

She died of atelectasis and pneumonia, and 
tracheotomy performed early in the _post- 
operative period may have saved her life. 
However, as diagnosis and operation were 
delayed until thirty-six hours after the onset, 
and as she was aged 80 and almost moribund 
when operation was performed, she must have 
had very little chance of survival. 


As in Case 3, this patient did not develop 
surgical emphysema in the neck. The exocar- 
dial friction rub and the para-pericardial rim 
of air were early evidence of mediastinal 
emphysema. Its significance was not realised 
soon enough. 


Case 5 

F.B., a female aged 64 years, was admitted to 
hospital on Ist February, 1952, with the diagnosis 
of carcinoma of the lung with pleural effusion. 


There was no previous history of dyspepsia or 
dysphagia. 


On Ist February, after drinking tea, she vomited 
some blood stained fluid, and immediately developed 
severe pain in the interscapular region. The pain 
persisted and she became increasingly dyspnoeic. She 
was admitted to hospital in the country soon after 
the onset. 


On 6th February, she was transferred to a metro- 
politan hospital where dyspnoea, cyanosis, fever, 
tachycardia and signs of a left hydropneumothorax 
were noted. On 7th February a chest X-ray showed 
left hydropneumothorax, with multiple fluid levels, 
and mediastinal displacement to the right. On 8th 
February the diagnosis of spontaneous rupture of 
the oesophagus was suggested, and a barium swallow 
showed rupture of the lower oesophagus. 


On 9th February a left thoracotomy was done. 
She had a total empyema with a thick skin over 
the compressed Jung and parietal pleura. Decortica- 
tion was performed and the lung expanded. The 
mediastinal pleura was thickened and haemorrhagic. 
This was incised and pus was evacuated from the 
mediastinum, A tear 3 in, long was seen in the left 
wall of the lower gullet. Its edges were gangrenous. 
The rent was not sutured. 


The pleural cavity and mediastinum were drained. 


Post-operatively gastric suction, intravenous therapy 
and chemotherapy were continued. She died on 
10th February, the day after operation. 
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Autopsy showed mediastinitis and bilateral pneu- 
monia. 


Comment 
In this patient cervical surgical emphysema 
did not develop. 


Decortication of the whole of the lung and 
chest wall for a total empyema, in a patient 
who has suffered from pleural and mediastinal 
sepsis for eight days, will always be associated 
with a high operative mortality. 


Case 6 

G.B., a female aged 63, was admitted to hospital 
on 28th January, 1952, with the diagnosis of per- 
forated duodenal ulcer. 


On 27th January she vomited slightly blood 
stained fluid. Six hours later she vomited again, 
and immediately developed severe epigastric and 
interscapular pain which persisted. Three hours 
later she had a large haematemesis. 


She was then admitted to hospital. On examina- 
tion she was groaning with epigastric and _ inter- 
scapular pain and she was dyspnoeic. Her tempera- 
ture was 101.2°F, and her pulse rate was 144 per 
minute, Apart from board-like rigidity of the ab- 
domen no other abnormality was found on examina- 
tion. Perforated duodenal ulcer was diagnosed and 
a laparotomy was performed. No abnormality was 
found at this operation. 


Post-operatively her pain disappeared and she was 
discharged to a convalescent hospital on 2nd Feb- 


ruary. 


On 3rd February she developed right-sided pleurisy 
and fever. These symptoms persisted and she was 
readmitted to hospital on 6th February. On exami- 
nation fever and signs of a right pleural effusion 
were noted. A chest X-ray showed a right basal 
pleural effusion and a fluid level in the lower 
mediastinum, Turbid fluid was aspirated from the 
pleural effusion. 


On 10th February a barium swallow showed a 
small hiatal hernia and a perforation of the oeso- 
phagus just above the cardia, with barium passing 
through this into the mediastinal abscess cavity 
shown in the plain chest X-ray. 


On 12th February, fifteen days after the onset, 
a 3 in. segment of the eighth rib was removed 
postero-laterally and the empyema contents were 
removed. The lower posterior mediastinal abscess 
was then found and opened into the basal empyema 
cavity. The empyema and mediastinal abscesses were 
drained by separate drain tubes connected to under- 
_ drainage bottles. A gastrostomy was then 
one, 


Gastrostomy feedings were started forty-eight 
hours after operation. For about three weeks most 
of the gastrostomy feedings escaped through the 
mediastinal drain tube. She developed serious bio- 
chemical abnormalities and intravenous therapy was 
continued, The oesophageal perforation closed seven 


weeks after operation, and the empyema was healed 
and all drain tubes were out on 25th May, three 
months after operation. On 13th May oesophagoscopy 
showed no abnormality apart from a small hiatal 
hernia. 


She has remained well since discharge from 
hospital. 


Comment 


This patient probably suffered from per- 
foration of a peptic ulcer of the lower oeso- 
phagus rather than from spontaneous rupture 
of the oesophagus. She denied symptoms sug- 
gesting oesophagitis; but her husband stated 
that for years she had complained of re- 
gurgitation and heart burn. 


In contrast to Case 5, who had a total 
empyema requiring total decortication, the 
pathology in this patient was localised to the 
lower mediastinum and the base of the pleural 
cavity. In this case all that was necessary was 
drainage of a small basal empyema and a 
small mediastinal abscess. 


Gastrostomy feeds usually escape through 
lower oesophageal perforations. Management 
of the patient’s post-operative nutrition prob- 
lem should have been:— 


(a) Gastric aspiration and _ intravenous 
therapy until bowel sounds returned. 


(b) A trial of oral feeding with supple- 
mentary feeding, at first through the Ryle’s 
tube, and later via a jejunostomy if excessive 
loss of food through the oesophageal perfora- 
tion persisted for more than two weeks. 


Overholt (1952) reports the fantastic case 
history of a huntsman in the backwoods who 
developed spontaneous rupture of the oeso- 
phagus. Twelve days later bilateral basal 
empyemata were drained and the patient 
recovered. 


Case 7 


G.P., a male aged 52, was admitted to hospital 
on 18th January, 1957, with the diagnosis of acute 
pancreatitis. 


He gave no past history of dyspepsia or dysphagia. 
He was known to have diabetes mellitus, On 18th 
January, while eating his evening meal, he vomited. 
He immediately developed severe epigastric and 
interscapular pain. This recurred intermittently for 
the next five days. On examination in hospital he 
was found to have a temperature of 101°F. and a 
rigid upper abdominal wall. Acute pancreatitis was 
diagnosed; but biochemical tests did not support this 
diagnosis. On 22nd January he complained of right 
pleuritic pain and signs of fluid in the right chest 
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were noted. A chest X-ray was taken and it showed 
air and fluid at the base of the right pleural cavity. 
The X-ray was repeated the next day, and this 
showed multiple fluid levels in the right pleural 
cavity. 


On 23rd January a lipiodol swallow and chest 
X-ray showed a perforation in the mid oesophagus. 


On 23rd January, five days after the onset of his 
illness, oesophagoscopy was performed. This showed 
a l em. perforation in the mid oesophagus through 
which pus oozed. No other abnormality was seen. 


A right thoracotomy was done through the bed 
of the resected sixth rib. A total empyema was 
present. The lung and chest wall were decorticated 
and the lung re-expanded. A perforation in the 
mediastinal pleura, just below the azygos vein, was 
seen. Pus oozed through this perforation. The 
pleura over the mediastinal abscess was incised. A 
1 cm, tear in the mid-oesophagus was seen. It was 
not sutured. The apex and base of the pleural cavity 
and the mediastinal abscess were drained by separate 
drain tubes connected to underwater drainage bottles. 


Post-operatively gastric aspiration, intravenous 
therapy and chemotherapy were continued. The lung 
expanded and the pleural drain tubes were removed 


on the fifth day. 


Air and saliva continued to drain from the media- 
stinal tube, so this was left in position. 


Swallowing was permitted on the seventh post- 
operative day when bowel sounds and adequate 
gastric emptying were demonstrated. A little food 
continued to escape through the mediastinal drain 
tube until 19th April, eleven weeks after operation. 
At this time a lipiodol swallow and a sinugram 
showed that the oesophageal perforation had healed. 
The mediastinal drain tube was then gradually 
removed, 


The patient has remained well since his discharge 
from hospital. 


Comment 
Surgical emphysema in the neck did not 
develop in this patient. 


An atypical history, and a right sided 
hydropneumothorax suggested that the oeso- 
phageal perforation was probably not the 
typical supradiaphragmatic longitudinal tear. 
In such cases a lipiodol swallow and oesopha- 
goscopy must be done to localize the site of 
perforation, and to exclude the presence of 
pre-existing oesophageal disease. 


Mouth feeding, in spite of the presence of 
an unsutured oesophageal perforation, was 
started soon after adequate drainage was 
established. It probably did not slow up the 
healing process. It improved the patient’s 
nutritional state better than sloppy feedings 


through a Ryle’s tube, gastrostomy, or jejuno- 
stomy would have done, and it helped to 
maintain the patient’s morale. 


Case 8 

M.N., a male aged 63, was admitted to hospital 
on 8th May, 1957, soon after he was found alone in 
a hut. He remembered attending a drinking party 
in the hut five days before his admission to hospital; 
but no details of the onset or early course of his 
illness were obtainable. 


On admission to hospital he was cyanosed and 
dyspnoeic, and he had a large left pyo-pneumothorax. 
A barium swallow showed a large lower oesophageal 
perforation. 


A left lower thoracotomy was done, the lung was 
decorticated, and the pleural cavity and mediastinuin 
were drained. The oesophageal tear was not sutured. 
A jejunostomy was done. 


The lung re-expanded, but a basal empyema had 
to be redrained. 


Post-operative jejunostomy feedings were started 
early. 


On 3lst May fluids and some solid food were 
given by mouth. Because of the large amount of 
fluid lost through the oesophageal perforation it 
was necessary to give added fluids through the 
jejunostomy for a further three weeks. By 1éth 
June the loss of swallowed fluid through the oeso- 
phageal perforation was so small that it was possible 
to stop supplementary jejunostomy feedings, The 
oesophageal perforation was completely healed by 
18th June, seven weeks after the onset of the condi- 
tion. The empyema was healed and the drain tube 
removed on 6th September. 


He has remained well since his discharge from 
hospital. 


Comment 

This alcoholic old man is fortunate to have 
survived the toxaemia of a total empyema 
which was not treated for five days, the shock 
of a total decortication, and the post-operative 
feeding problems. 


Case 9 
D.D., a male aged 34 years, was admitted to a 
country hospital on 30th August, 1954. 


That day he vomited after a drinking bout. He 
felt “something go’ in his chest” and he immediately 
got severe epigastric pain which made him roll 
around. He was admitted to hospital immediately 
where he was found to be pale and sweaty, and to 
have a rigid upper abdominal wall. Perforated peptic 
ulcer was diagnosed and a laparotomy was done. 
No abnormality was found at operation. 


On the next day he became very dyspnoeic, and 
the chest X-ray showed what was interpreted as 
bilateral basal pneumonia. Subsequent inspection of 
this film showed that he had bilateral basal pleural 
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effusions. On 3rd September he suddenly developed 
severe pain in the left chest, and an X-ray showed 
complete collapse of the left lung with a hydro- 
pneumothorax. Aspiration of the pleural fluid yielded 
pus which grew staphylococcus aureus. An_inter- 
costal drain tube was inserted. Drainage was quite 
inadequate and soon ceased. The lung remained 
completely collapsed, and air and a little fluid 
remained in the pleural cavity. He was regarded as 
having staphylococcal pneumonia with empyema. 

At the beginning of November, 1954, he was 
transferred to a metropolitan hospital. Here the 
history of the onset of the attack was obtained and 
the diagnosis of spontaneous rupture of the oeso- 
phagus was suggested, A lipiodol swallow showed 
a perforation in the lower oesophagus through which 
lipiodol passed into the left pleural cavity. 

On 10th November, a left thoracotomy was done. 
The lung and parietes were decorticated, and the 
lung expanded fully. A fistulous track passing from 
the base of the pleural cavity to a 1 cm. wide per- 
foration in the lower oesophagus was found, The 
track was dissected out and excised, and the hole 
in the gullet was closed with a single layer of 
interrupted linen stitches through all coats of the 
oesophagus. 

Swallowing began on the sixth post-operative day. 
The oesophagus remained healed; but he developed 
a basal empyema which was healed by the time he 
left hospital on 5th February, 1955. He has re- 
mained well, 

SUMMARY 


The pathology and clinical picture in typi- 
cal cases of spontaneous rupture of the oeso- 
phagus have been described. The rupture is 
usually a longitudinal tear in the left lateral 
wall of the oesophagus commencing just 
above the diaphragm. Mediastinitis, media- 
stinal emphysema, and pyopneumothorax de- 
velop. Vomiting, pain, dyspnoea, abdominal 
rigidity, and surgical emphysema in the neck, 
occurring in that sequence, is the typical 
clinical picture. Untreated cases usually die 
in forty-eight hours. 


Atypical clinical pictures and their causal 
atypical pathology have been described. 


Awareness that the condition exists, a 
knowledge of the symptom sequence, a care- 
fully taken history, the detection of air in the 
mediastinum or neck, and signs of fluid and 
air in the pleural cavity, will enable an early 
correct diagnosis to be made in typical cases. 
A portable X-ray film which includes the neck, 
chest and upper abdomen should always be 
done. Air in the mediastinum and the absence 
of air under the diaphragm are the two most 
significant radiological findings. Aids to diag- 
nosis are pleural aspiration, a lipiodol swal- 
low followed by a chest X-ray, and thoraco- 


scopy. 


When the history is atypical, and when the 
hydro-pneumothorax is confined to the right 
pleural cavity, a lipiodol swallow and an oeso- 
phagoscopy must be done, as such patients 
may have pre-existing oesophageal disease or 
a perforation at a level higher than the usual 
supra-diaphragmatic site. 


Cases are classified as follows:— 
“Early”—diagnosed within thirty-six hours 
of onset. 


“Intermediate” —diagnosed between thirty- 
six hours and one month of onset. 


“Late’”—diagnosed more than one month 
5 
from the onset. 


The following treatment has been recom- 
mended :— 

(a) “Early” cases — immediate thoraco- 
tomy with repair of the oesophagus 
and drainage of the mediastinum and 
the pleural cavity should be done. 
“Intermediate” cases — 

(i) If a total empyema is present-— 
thoracotomy, decortication, and 
drainage of the pleural cavity and 
mediastinum should be done. The 
oesophageal rent should not be re- 
paired. 

(ii) If the empyema is small and locu- 
lated—drainage of the empyema 
and the mediastinal abscess is all 
that is required. 

(c) “Late” cases—thoracotomy, decortica- 
tion, excision of the oesophago-pleural 
fistulous track, and repair of the oeso- 
phagus should be done. 


(b 


Management of the post-operative feeding 
problems in all three groups of cases have 
been discussed. 


Nine cases of spontaneous rupture of the 
cesophagus treated surgically between 1952 
and 1957 have been described. Six of these 


cases have survived. 
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HAEMOPHILIC PSEUDO-TUMOUR 
A REPORT OF A CASE TREATED CONSERVATIVELY * 


By Joun S. MacManon anp C, R. B. BLacKBURN 


Royal Prince Alfred Hospital, Sydney, and Department of Medicine, University of Sydney 


ee is due to a deficiency of 
antihaemophiliac globulin which is in- 
herited as a sex-linked recessive character 
transmitted directly by unaffected females to 
male offspring. It is characterized by a pro- 
longed coagulation time, excessive bleeding 
from the skin, from the gastro-intestinal and 
urinary tracts, and into subcutaneous tissues, 
muscles and joints. 


Bone lesions are often reported but the 
majority of these are secondary to joint 
lesions and present as radiological phenomena. 
Bone lesions occurring at a distance from 
joints may be the presenting and dominating 
feature in a haemophiliac. 


Volkman (1868) described the typical joint 
changes, Koenig (1892) separated out three 
stages— acute haemarthrosis, panarthritis, 
and regression, and Key (1932) simplified 
the stages into acute haemarthrosis and 
chronic arthritis. Key (1932), Prip Buus 
(1935), Caffey and Schlesinger (1940), 
McDonald and Lozner (1943) and others 
have described the bone changes occurring 
in association with joint lesions and there 
may be marginal and subchondral rarefac- 
tions and cystic changes near the bone ends, 
especially in the olecranon and femoral con- 
dyles. Single or multiple cysts are common 
and may be surrounded by an area of 
sclerosis. These cystic areas may be mistaken 
for myeloma or secondary carcinoma, but the 
obvious joint changes prevent errors. Engels 
(1932) and others have suggested that decal- 
cification, compression atrophy from haemor- 
thage, and haemorrhage into these areas re- 
sults in blood cysts. 


The bone lesions, at a distance from joints, 
associated with obvious local swelling, are of 
great importance and range from subperios- 
teal haemorrhage with thickening and lamel- 
lation of the cortical bone to large cystic 
areas with gross loss of bone (Caffey and 
Schlesinger, 1940). The appearance of these 


lesions, clinically and _ radiologically, has 
given rise to the term haemophilic pseudo- 
tumour which emphasizes a most important 
point—they resemble malignant tumours of 
bone. The presence of cystic areas adjacent 
to joints are not referred to as haemophilic 
pseudo-tumours. 


Starker (1918) first described a haemo- 
philic pseudo-tumour in the femur of a boy 
of 14 who presented with an eight months’ 
history of a growing tumour of his right 
thigh. A diagnosis of sarcoma was made on 
clinical grounds and was supported by the 
X-ray appearance of a soft tissue swelling 
around the lower half of the femur, periosteal 
elevation and reaction, thinning of the cortex 
with some destruction and bone proliferation 
at right-angles to the shaft. After aspiration 
and recurrent bleeding the boy died. At 
autopsy there was a large haematoma with a 
fibrous capsule, ossification of the elevated 
periosteum, cortical and medullary bone 
erosion and calcified connective tissue strands 
extending from the cortex to the elevated 
periosteum. 


Reineke and Wohlwill (1929) described a 
man of 27 with a similar history in whom 
aspiration was followed by infection and 
death. They considered that their patient 
had a subperiosteal haematoma with erosion 
of bone under it. 


Firor and Woodhall (1936) gave a detailed 
account of a 16 years old boy with a haemo- 
philic pseudo-tumour of his right thumb 
which followed trauma eighteen months be- 
fore; it had grown in spurts. He had a 
globular swelling of his right thumb which 
had a rubbery cystic quality and X-ray re- 
vealed destruction of the phalanges and ex- 
pansion and destruction of the metacarpal. 
Aspiration was followed by bleeding and suc- 
cessful amputation was carried out. At opera- 
tion the cyst was under great pressure and 
the authors considered that the lesion was 





*This paper was received too late to be included in the H. B. Devine issue of the Journal. 
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“the end stage of traumatic haemarthrosis 
of haemophilic origin in a small articulation”. 
They suggested that the increasing pressure 
in the cyst caused bone destruction, that the 
progressively expanding haematoma could nvt 
be held in control by the weak joint structure 
in the fingers and intraosseous haemorrhage 
elevated the phalangeal cortex. 


Becker (1942) reported two patients each 
with a haemophilic pseudo-tumour in a 
femur. One died after exploration and the 
other bled severely after aspiration. 


s 
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FIG. 


Echternacht (1943) described a patient 
who developed a progressive swelling of his 
tibia after an injury three months before 
presentation. Amputation was undertaken on 
account of necrosis of the overlying skin but 
he bled to death after reamputation. X-ray 
and autopsy examination revealed destruction 
of the cortex and cancellous bone in the 
anterior aspect of the upper third of the left 
tibia with undermining, elevation and thicken- 
ing of the periosteum. There were faint areas 
of soft tissue calcification in the mass. A 
provisional diagnosis of sarcoma of the tibia 
in a haemophiliac had been made though 


haemangioma of bone and osteomyelitis were 
also considered. The final diagnosis was sub- 
periosteal haematoma leading to massive 
necrosis of bone. He referred to the occur- 
rence of calcification in the haematoma and 
to the liability to make a diagnosis of ser- 
coma on the X-ray films. 


Ghormley and Clegg (1948) reviewed the 
literature and reported six patients with bone 
changes, four involving the femur, one the 
olecranon and one the thumb. In one the only 
lesion in bone was an oval area of rarefaction 





in the femur three inches above the left knee 
joint. Three patients had huge cystic swell- 
ings around a femur with overgrowth and 
absorption of bone and all three died. One 
had cystic changes in an olecranon, was not 
treated surgically, and survived. A boy of 9 
years presented with a large blood-filled cystic 
cavity in the distal phalanx of his right 
thumb. Amputation was successfully carried 
out. 

The authors suggested that the lesions in 
the bones might arise by extension from 
nearby joints, from subperiosteal haemor- 
rhage, from intrameduallary haemorrhage, 
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and from combined subperiosteal and intra- 
muscular bleeding. Since we exclude cystic 
areas near large joints from the definition of 
pseudo-tumour, we do not regard extension 
from joints as being the important mechan- 
isms. 


to tie off bleeding points under general anaesthesia. 
The bleeding persisted and the procedure was re- 
peated daily for four days without effect. By this 
time his general condition was not good so he was 
admitted to the Wollongong Hospital where he was 
given a blood transfusion. He then began to bleed 
from the cut down on his leg as well as from the 





FIG. 


Horwitz, Simon and Bassen (1959) re- 
ported two patients with haemophilic pseudo- 
tumours of their pelvis and mention two 
other cases. Their first patient, a man of 65 
years, was a very mild haemophiliac and 
whose lesion involved the ramus of the pubis 
and adjacent acetabular region. The second, 
aman of 21 years, had a large bone cyst of 
his left ilium. The authors reported relief of 
pain after X-ray therapy. 


The following case history refers to a boy 
who developed a typical haemophilic pseudo- 
tumour in the shaft of his second metacarpal 

ne, 


B.W., a boy of five years, was admitted to Royal 
Prince Alfred Hospital on 27 May, 1958, suffering 
from a swelling of the left hand which had ulcerated 
on the volar aspect, and from which blood had been 
eozing continuously for twenty-four hours. 


His mother stated that he was circumsized when 
6 weeks old. Two days later bleeding commenced 
and continued so that his doctor found it necessary 


circumcision. After two weeks, the bleeding ceased 
and he was discharged from hospital and investi- 
gated at the Royal Alexandra Hospital for Children 
where a diagnosis of haemophilia was made. There is 
no family history of haemophilia on either the 
maternal or paternal side, and his three sisters and 
one brother are alive and well. 


Since infancy Brian has been admitted to various 
hospitals (Royal Alexandra Hospital for Children, 
Wollongong Hospital, Bulli Hospital and Royal 
Prince Alfred Hospital) on 21 occasions suffering 
from bleeding episodes — haematomata, epistaxis, 
bleeding from the gums, haemarthroses, intraperito- 
neal haemorrhage and a fracture of both bones of 
the right forearm. 


Twelve months before his admission to Royal 
Prince Alfred Hospital and whilst an inmate of the 
John Williams Memorial Hospital, a boy pushed 
him off a chair and he fell cutting his eyebrow 
and injuring his left hand. The cut on his eyebrow 
healed without incident but his left hand began 
to swell; it was not very painful and he could 
use it without complaint, The swelling fluctuated 
in size but gradually increased with recurrent trauma 
and the movement of his left index finger became 
— with impairment of the function of the 
and, 
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During the week prior to admission, the swelling 
on the palmar aspect increased rapidly in size and 
six days later it ulcerated through the skin and 
began to bleed and necessitated his admission. 
X-ray examination (see Fig. I), showed a large 
spherical soft tissue mass which had destroyed the 
bulk of the shaft of the second metacarpal bone, 
the ends of which were intact. There was some 
irregular calcification present. It had apparently 
produced a concavity of the adjacent third metacar- 
pal from pressure. The appearance was regarded 
at first by the radiologist as being characteristic of 
an invasive neoplasm, probably a chrondrosarcoma, 
but later when it was discussed in consultation he 
agreed that the appearance was consistant with 
haemophilic pseudo-tumour. 


newly-formed metacarpal bone dorsally, does not 
interfere with the function of the hand, It is 
anticipated that after the expiration of a further 
twelve months the dorsal projection will be con- 
siderably reduced on account of further absorption 
and remoulding of the metacarpal. 


During the last three months he has been using 
his hand freely without any recurrence of the swell- 
ing and without any disability. 

DiscussIOoN 

Haemophilic pseudo-tumour is a_ well- 
known clinical entity, the importance of 
which lies in its recognition and in the avoid- 





FIG. 


A dressing was applied to the hand and the fore- 
arm immobilised in a plaster cast. The bleeding 
ceased and the swelling gradually reduced in size 
so that it was found necessary to renew the plaster 
in four weeks. When the original plaster cast was 
removed it was seen that the swelling of the hand 
had considerably reduced in size and a dry adherent 
scab indicated the site of the previous ulceration 
which was healing satisfactorily (Fig. II). Immobi- 
lization, by a succession of plaster casts, continued 
without interruption for nine months. 


Fig. III shows the X-ray appearances at the end 
of that time. Calcification with the formation of a 
new metacarpal bone had taken place and Fig. IV 
shows photographs of the hand taken with the 
fingers fully flexed and extended showing the 
return of function, reduction of the swelling gener- 
ally and the complete disappearance of the swell- 
ing from the palmar aspect. The projection of the 


ance of radical surgery which may lead to 
unnecessary mutilation or be disastrous in 
causing loss of life. The essential characteris- 
tics are the presence of a tumour with bone 
destruction in a haemophiliac patient result- 
ing from an injury. It is most commonly 
mistaken for invasive neoplasm and under 
this belief, amputation has been carried out 
in some reported cases with a prohibitive 
mortality. Biopsy which may cause haemor- 
rhage is not recommended. 


Fourteen haemophiliac patients have been 
reported who developed obvious post-trau- 
matic pseudo-tumour not specially in associa- 
tion with joints, who had clinical evidence of 
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bone destruction. The femur was involved 
7 times and 6 of these patients are recorded 
as dying after surgical treatment, aspiration, 
or rupture through the skin. Four have had 
ilial lesions and one patient had a tibial 
lesion and he died after amputation carried 
out on account of cutaneous rupture. Two 
children had thumb pseudo-tumours and both 
had successful amputations. It is of interest 
that these two hand lesions, and our case, 
were all children. The history extending back 
a few months, the uncertainty of the diagnosis 
and the presence of complications have 
usually been the indications for surgical inter- 
vention. 


Conservative treatment only was employed. 
Complete rest with protection from further 
trauma by prolonged immobilization in plas- 
ter led to cessation of haemorrhage and heal- 
ing of the wound, reduction of the swelling, 
recalcification of the metacarpal and restora- 
tion of function to the hand. The only indica- 
tion for surgery would have been for treat- 
ment of complications such as uncontrolled 
haemorrhage or infection. 


At the present day, there is no satisfactory 
preparation of anti-haemophilic globulin that 
can be employed in the treatment of haemo- 
philia or used as an adjunct to surgery. 





FIG. 


It is our opinion that a_ subperiosteal 
haematoma or one limited by muscle and 
fascia, led to erosion of the shaft of the 
metacarpal bone by pressure in our patient; 
the ends of the bone as shown by X-ray 
remained intact. After the original injury, 
no X-ray was carried out but it is unlikely 
that a fracture of a metacarpal could have 
occurred because it was not disabling the 
child sufficiently to prevent use of his hand. 
t seems probable that this mechanism is 
responsible for all haemophilic pseudo- 
tumours. 


3. 


IV 


Where surgery is a necessity, it is generally 
recognized that it should be carried out by 
the use of electro-coagulation and with sufh- 
cient blood or plasma transfusions to prevent 
bleeding. Bovine or other animal AHG pre- 
parations can only be used for 10 days and 
not repeated. 


The successful result obtained by conserva- 
tive treatment in this case supports the view 
that the majority of uncomplicated cases of 
haemophilic pseudo-tumour should be treated 
on similar lines. This form of conservative 
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treatment may also be effective in the treat- 
ment of haemophilic pseudo-tumour when it 
affects the long bones of the limbs. Pro- 
longed immobilization in plaster giving com- 
plete rest to the affected part and protection 
from further trauma with a liberal use of 
time, is essential. 
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ll. J. CHONDROBLASTOMA* 


il. 5, 
By THomas KING 
Bone : , ; 
St. Vincent’s Hospital, Melbourne 
959), 
98 HIS is a report of a chondroblastoma in tissue and has a poor prognosis. But the 
the head and neck of the femur, the ex- chondrosarcoma may be locally malignant 
tremely rare bone tumour that arises in the and arises from adult cartilage such as in the 
me cartilage of the epiphyseal plate or from cartilaginous cap of an exostosis and has a 
| 28, embyronal chondroblasts. Although this relatively good prognosis after complete ex- 
; tumour of the cartilaginous series has been cision or amputation. Furthermore, the 
kh.). established as essentially benign it may be chondroblastoma, because giant cells are 
misdiagnosed as a chondrosarcoma or osteo- usually present, has to be separated from the 
by genic sarcoma because these tumours may “waste paper basket” (Dahlin, 1957) of 
show much cartilage formation. The osteo- 
P. genic sarcoma is a malignant metastasizing 


tumour that originates from the primitive 
bone mesenchyme and tends to form aberrant 
myxoid, chondroid, osteoid and cartilaginous 





FIGS. I and II. Frontal and lateral views taken on 15th December, 1955. Benign chondroblastoma in the 
head and neck of the femur at the situation of the epiphysyeal line in a girl aged 14 years. The focus is 
small, ovoid, extends to the articular cartilage and is mottled from irregular calcification and limited by 

a thin faintly sclerotic margin. It has been present for 18 months and has slowly enlarged. 


*This paper was received too late to be included in the H. B. Devine issue of the Journal. 
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giant cell tumours and also from the chondro- 
myxoid fibroma of bone a distinct entity that 
has a similar appearance, except that there 
is myxoid tissue, but as both these tumours 
are benign, the differentiation is not so im- 
portant. A benign tumour does not tend to 
recur after local excision or thorough curet- 
tage which causes an avascular necrosis and 
destruction of those cells that have not been 
removed by the scraping. But it seems 





FIG. Ill. 15th January, 1956. The tumour was 
curetted from a drill hole through the base of the 
trochanter. The biopsy report was a firm diagnosis 
of osteogenic sarcoma although later the tumour 
was proved to be a chondroblastoma. The chondro- 
blastoma at a later date recurred along the drill 
hole and spread into the base of the great tro- 
chanter (Fig. IV). 


anomalous that benign tumour cells, but not 
malignant cells, are so easily destroyed by 
this simple method. Consequently there is 
a move towards the old method of searing 
the cavity after curettage with pure carbolic 
(subsequently neutralized by alcohol) or 50 
per cent. zinc chloride solution which causes 
absorption of water in the protein of the 
cells and destroys them. An objection to the 
use of these is that sometimes they appear to 
cause a haematoma or deep infection in the 
wound from destroying soft structures, leav- 
ing devitalized debris and then an air borne 
infection drops into this favourable culture 
medium, especially if the operation time 
has been long. “Locally malignant tumours” 
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are “tumours that grow relentlessly and re. 
cur readily but do not disseminate early” 
(H. Jackson Burrows, 1958 If there has 
been an incomplete resection the tumour will 
certainly recur and acquire an aggressiveness 
that ruthlessly destroys by pressure and local 
infiltration and may later metastasize. An 
example is the grade II giant cell tumour. 


Case report 

A girl aged 14 years, was admitted to hospital on 
26th December, 1955, for loss in weight and also 
pain and limitation of movements in the left hip 
joint for eighteen months. The radiographs showed 
a small ovoid translucent focus in the epiphyseal 
head and neck of femur at the epiphyseal line 
(Figs. I and II). The lesion was mottled and 
fuzzy from irregular calcification, and was sur- 
rounded by a thin line of sclerotic bone. A biopsy 
was performed after drilling up the neck of the 
femur from the lateral surface of the sub-trochanteric 
region of the femur on 28th December (Fig. III). 
The pathological report on the microscopic slides 
was: “Scattered between fragments of eroded normal 
bone lamellae is a highly cellular tissue in which 
plump round, oval and polygonal cells having dense 
nuclei are packed together, in some places forming 
syncytial giant cells. Some of the fragments show 
the formation of an intercellular matrix of fibre 
and broad eosinophil trabeculae resembling osteoid 
tissue and bone. The cells in these places are 
elongated and flattened in the manner of osteoblasts. 
There is an unusual lack of evidence of violent 
growth, such as is customary to associate with 
lesions of this sort, but . . . no doubt on the micro- 
scopic evidence that this is an osteogenic sarcoma.” 
A second pathologist concurred in this opinion. 


Operation: On 23rd January, 1956, the head and 
neck of the femur were excised. A considerable 
part of the head and neck of the femur was occupied 
by the tumour which was spreading down the neck. 
The tumour appeared to have been completely ex- 
cised, because a microscepic section of the femur 
at the base of the neck showed no tumour cells. 
The main feature of the tumour macroscopically 
was the polycystic appearance caused by areas of 
necrosis and haemorrhage. From the microscopic 
sections osteogenic sarcoma again was diagnosed; 
the same appearances as in the biopsy. A course of 
radiotherapy (Dr. J. O'Sullivan) was given and 
completed on 12th April, 1956, when a suspicious 
area in the great trochanter was observed in the 
radiography (Fig. IV). Therefore the trochanteric 
part of the femur: was excised on 16th April. Again 
the pathological report on the microscopic slides of 
the tumour was osteogenic sarcoma. And further- 
more one section showed that in one place it came 
within 1 mm. of the line of surgical cleavage and 
“reasonable doubts must exist that the tumour has 
been completely removed.” “A section of soft 
tissue in the region of the bone tumour showed 
extension of the tumour into the fat and fibrous 
tissue.” It was interesting to note that the recur- 
rence had taken place along the track of the hole 
drilled up the neck of the femur from just below 
the great trochanter for the biopsy (Fig. iI). In 
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yiew of the closeness of the tumour to the edge of 
the specimen a consultation was held with Sir 
W. D. G. Upjohn who advised against any further 
surgery at that stage. She was discharged and 
after further moderate radiotherapy made a com- 
plete recovery, and now walks well with a raised 
heel to compensate for the shortening. The proxi- 
mal end of the femur is articulating with the 
acetabulum (Fig. V). Recently, in view of the long 
survival of four years, Dr. J. Madigan submitted the 
slides to Dr. R. Motteram of the Peter MacCallum 
Clinic who kindly examined them and firmly diag- 
nosed a chondroblastoma tumour of bone. Figs. 
VI-VIIL show the typical character, if rather com- 
plex pattern of a chondroblastoma. 





The head and neck 
were excised 23rd January, 1956. There is now a 
recurrence throughout the great trochanter. 


FIG. IV. 3rd April, 1956. 


Comment 

The age, site and radiographic appearances 
were suggestive, whilst the slides showed the 
special cytological patterns of a chondro- 
blastoma. The incomplete curettage for 
biopsy purposes through the lateral aspect of 
the femur appears to have spread the tumour 
into the great trochanter. And whilst this 
lateral approach is a conservative and satis- 
factory one for simple bone cysts in the 
neck of the femur, a posterior or anterior 
arthrotomy and curettage of the tumour from 


37 


the back or front of the neck after an in- 
cision in the capsule appears to be more 
correct for a questionable tumour in the 
caput femoris. Although the original tumour 
was curetted without the advantage of direct 
vision through the base of the trochanter and 
with the main purpose of a biopsy, the recur- 
rence of the tumour in the trochanter sug- 
gests that this tumour behaved in such a 
manner that was less benign than is re- 
peatedly emphasized by most authorities; or 
alternatively a very thorough curettage 
appears to be required in dealing with a 
chondroblastoma. 





FIG. V. The trochanter was excised 16th April, 

1956, and although the tumour was found on micro- 

scopic section to be within 1 mm. of the line of 

surgical cleavage there has been no recurrence 

and four years later she walks well, no pain but 

has 3” shortening. She had only received moderate 
irradiation. 


DISCUSSION 


A long survival after local surgical treat- 
ment of a diagnosed osteogenic sarcoma 
always arouses the possibility of an “over- 
diagnosis” and calls for a review of the 
microscope slides. And in this way chondro- 
blastoma and chondromyxoid fibroma have 
been established as definite benign tumours, 
arising in cartilage, that are curable by 
simple curettage. Geschickter and Copeland 
(1949) are the only authorities that consider 
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that there is a malignant form of chondro- 
blastoma. Some authorities (Dahlin, 1957; 
Jaffe, 1958) consider radiotherapy unneces- 
sary and potentially dangerous in that it may 
induce a secondary irradiation sarcoma later; 
and also it may affect epiphyseal growth. 
But the tumour appears to be sensitive to 
irradiation as in the two cases reported by 
Valls et alii (1951) where, on account of 
the destruction of the acetabulum and _ the 
femoral head in one case and of infection of 
the wound after the biopsy on the lower end 
of the femur in the other, there was a full 
recovery after six and eight years respectively, 
both being treated exclusively by Roentgen 
therapy. 





FIG. VI. A fragment of tumour is shown composed 
of collections of typical tumour cells and chondroid 
matrix. (x 12) 


In the 1953 Seminar of the American 
Society of Clinical Pathologists, 35 per cent. 
of the pathologists who were shown a slide 
of chondroblastoma diagnosed a malignant 
tumour and only 38 per cent. made the cor- 
rect diagnosis (quoted by Kunkel ef alii, 
1956). Ewing (1928) described the tumour 


and called it a calcifying giant celled tumour, 
a variant of benign giant celled tumour. 
Codman (1931) studied the tumour in the 
records of the American Registry of Bone 
Sarcoma. He concentrated on the upper end 
of the humerus and noted the epiphyseal site 
and named the tumour an epiphyseal chon- 
dromatous giant celled tumour. He was 
writing his book (1934) on the shoulder and 
although all his careful case studies were 
confined to the upper end of the humerus 





FIG. VII. Here is shown a representative area of 

the tumour composed of round and polyhedral cells 

(chondroblasts) most of which have scanty cyto- 

plasm. There is a moderate amount of chondroid 

matrix. A few multinucleate giant cells are seen. 
(x 300) 


he stated “It is highly probable that similar 
giant celled tumours may arise in patients 
between 10-20 years in the region of other 
skeletal epiphyses ...” He noted that every- 
one of the 24 patients with true osteogenic 
sarcoma of the head of the humerus died, but 
all the 9 cases of Codman’s tumour (chondro- 
blastoma) recovered without amputation al- 
though they were only treated by local 
resection or curettage. In the same year 
E. S. J. King (1931) described an example 


of benign osteogenic sarcoma in a male aged 
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19 years; at the lower end of the femur 
treated by a conservative local resection and 
now thirty years later is still well. In a 
recent personal communication he states 
“there is no doubt now that it was a benign 
chondroblastoma.” Jaffe and _ Lichtenstein 
(1942) established the true nature of the 
tumour by a classic study and follow-up and 
thereby showed that the tumour was not a 
variant of the giant celled tumour but a 
separate entity; a benign bone tumour aris- 
ing from cartilage forming connective tissue 
in the epiphyseal plate. In the same category 
is chondromyxoid fibroma except that it 
arises in the metaphysis at a variable distance 
from or even abutting upon the epiphyseal 
plate. 


Pathology 

The gross pathological appearance is for- 
tunately rarely available, unless the tumour 
has been resected because of a misdiagnosis 
and then the main features are the smallness 
of the tumour and the haemorrhagic and 
necrotic areas which give a polycystic appear- 
ance. The curetted material consists of red- 
dish grey material, and is vascular, gritty 
and flecked with minute foci of calcified 
material. 


In the photomicrographs the basic cells 
(Figs. VI and VII) of the tumour are poly- 
hedral and are considered to be chondro- 
blasts which are ovoid, of medium size with 
a roundish or oval nucleus that are often in- 
dented. In every tumour the chondroblasts 
with mitotic figures are found but they are 
not frequent. There is only a small amount 
of interstitial cellular substance. “The real 
discernible clue to the diagnosis of benign 
chondroma is the presence of focal areas of 
calcification of cartilage throughout the 
cellular tumour tissue” (Lichtenstein, 1952). 
Giant cells may be present (Fig. VII) but 
are not essential. When the basic cells and 
ground work are heavily calcified the tissue 
becomes necrotic (Fig. VIII). The giant 
cells are found particularly in the areas of 
necrosis and haemorrhages and are not re- 
garded as part of the cytological pattern of 
the tumour. They are secondary to the 
haemorrhages and necrosis caused by the cal- 
tification of the basic cartilaginous tumour 
cells, and are considered to be multinuclear 
macrophages (Jaffe, 1958). 
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Clinical features 

The age is significant and the tumour arises 
as a rule under the age of 20, and nearly 
always in boys (2 to 1 ratio). At this stage 
the cartilaginous epiphyseal plate is under- 
going calcification but a few cases have been 
reported at a later date (Dahlin, 1957; 
Buraczewski et alii, 1957; Werthammer, S. 
and MacCracken, W. B., 1955). The situa- 
tion is predominantly epiphyseal and at the 
upper or lower end of the femur, the tibia 
and both ends of the humerus but also in the 
pelvis, scapula, talus and calcaneum and even 
the spine (Buraczewski, et alii, 1957). The 
regional joint becomes painful and the his- 
tory is rather long, six to twelve months. 





FIG. VIII. Shows a further stage in the develop- 

ment of the tumour. There are areas of degenera- 

tion and necrosis with scattered foci of calcification. 
(x 160) 


Radiographic appearances 


The focus is rather small and very much 
so compared with the giant celled tumour to 
which there is a resemblance. There is a 
small ovoid rarefied area at the epiphyseal 
line surrounded by a narrow encircling 
border of sclerosed bone (Figs. I to V). 
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There is a fuzzy mottled appearance that is 
caused by the irregular calcification through- 
out the tumour. If the rarefied focus comes 
close to the periosteum it sets up a periosteal 
reaction. This rather characteristic appear- 
ance together with the age and epiphyseal 
location of the lesion is significant. Giant 
celled tumours are larger and develop later 
in life, after 21 years. 


Treatment 


Authorities agree that the appropriate 
treatment in those cases where local excision 
would affect function or cause mutilation, is 
curettage, which if performed thoroughly, is 
curative. The cavity that remains is filled 
with bone chips. If the tumour is in a situa- 
tion where it is possible without mutilation 
to perform a complete excision with a margin 
of bone, that is the better method. 


SUMMARY 


1. Excision of the head and neck of the 
femur for a benign chondroblastoma was 
performed because of a pathological mis- 
diagnosis of osteogenic sarcoma. 


2. There was a recurrence after the excision 
of the tumour because tumour cells had 
been spilled along the drill hole in the 
great trochanter during the diagnostic 
curettage. 


At the third operation the great trochanter 
was excised after which there was no re- 
currence. 


we 


1. There is good function, no pain, but 3” 
shortening at the present time, four years 
later. 
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THE REINFORCED GRAHAM-COLE TEST 


By James Ryan 


School of Radiology, Royal Prince Alfred Hospital, Sydney 


NTRAVENOUS cholecystography and cho- 

langiography with Biligrafin and the more 
recently developed Biligrafin Forte, have been 
used widely and successfully since 1953. 
Intravenous cholangiography is more satis- 
factory than the oral method for anatomical 
investigation, in that more reliable visuali- 
zation of the ducts is obtained. The purpose 
of the present study is to determine how the 
diagnosis could be furthered by using the 
intravenous method when the gall-bladder was 
not seen with Telepaque given orally, and 
in addition, to demonstrate the ducts when 
cholelithiasis was diagnosed by the oral 
method. The results of 60 cases are reported, 
all of which were apparently pathological by 
Graham’s Test. 

TECHNIQUE 


The films of the oral cholecystograms were 
taken and inspected fourteen hours after the 
ingestion of the tablets, and the intravenous 
examination is commenced forthwith if :— 

1. No dye is seen in the gall-bladder. 

2. The cholecystogram is so faint as to be 

of no diagnostic value (beyond indicat- 
ing poor concentrating power of the 


gall-bladder ). 


3. Gall-stones are seen to be present. 


The decision to use intravenous Biligrafin 
rests with the radiologist in charge of the 
examination. A careful history is taken and 
is used in coming to this decision. Indications 
would be any clinical evidence of previous 
migration of a stone within the biliary tract. 


Films are taken, 20, 30 and 120 minutes 
after the injection of 20 mls. of intravenous 
Biligrafin Forte. They are inspected as soon 
as developed, and the further technique is 
varied if indicated. If the gall-bladder is 
seen, a fatty meal is given after the two hour 
film is inspected. 


Following a suggestion of Goulston, a 
“pinch” of oral sodium bicarbonate. immedi- 
ately after injection of Biligrafin was used 


and was found to be of advantage in increas- 
ing the visibility of the bile ducts. No other 
method was used to cause spasm of or delay 
at the sphincter of Oddi. The patient was 
not kept on the X-ray table throughout the 
examination, but sat in the waiting room 
between films. No significant difference in 
the quality of the films was seen when the 
patient was recumbent throughout. Food and 
smoking were forbidden until completion of 
the examination. 


REACTIONS 


Incidence of reactions was low, the com- 
monest being nausea, of varying degree (15 
per cent.) and occasional vomiting (4 per 
cent.). Neither diarrhoea nor erythema oc- 
curred. Speed of injection was noted to be 
a factor early in the series, and by increasing 
the time of injection to over five minutes, both 
the incidence and severity of the reactions 
were diminished. On one occasion faintness 
without loss of consciousness was observed, 
with a reduction of blood pressure from the 
normal 110/77mm. of mercury to 80/60mm. 
of mercury. This occurred seventy minutes 
after injection. It was felt that this was a 
vaso-vagal syncopal attack in a labile subject, 
rather than a reaction to Biligrafin (Case 48). 


RATIONALE 


Non-visualization of the gall-bladder when 
examined by the Graham-Cole test indi- 
cates :— 


(I) Failure to ingest the tablets; 


or (II) Non-absorption of the dye, due 
to stagnation in the stomach, 
pyloric obstruction, too rapid 
passage through the bowel or to 
intrinsic factors. 


Or (III) Failure of the liver to excrete 
the dye: 


or (IV) Cystic duct obstruction; 
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or (V) Gall-bladder pathology, resulting 
in impaired or absent concentra- 
tion of the dye. In this respect, 
the Graham-Cole test is function- 
ally as well as anatomically in- 
formative. 


bladder shadow seen with Biligrafin Forte 
does not depend upon concentration ability, 
but is rather due to passive filling and mixing. 
The phenomenon of layering was not observed 
in this series, presumably due to the fact that 
the patients were allowed to move around. 





FIG. IL (a). Telepaque alone. FIG. I (b). With Biligrafin rein- FIG. I(c). Same case using a 


forcement. Stones are seen in the 


slightly different projection 


gal!-bladder and common bile duct. 





FIG. II (a). Telepaque alone. Two large 
calculi demonstrated. 


Reinforcement with the intravenous in- 
jection ensures the presence of dye in the 
blood stream. Absence of dye in the gall- 
bladder, bile ducts or duodenum suggests 
hepatic insufficiency, and in this respect in- 
travenous Biligrafin may be used as a non- 
specific test of liver function. However, 
there are occasions when, for no obvious 
reason, no shadow is seen and no cause can 
be found (Cases 10 and 16). The gall- 


FIG. II (b). Normal common bile duct and 
absent cystic duct shown with Biligrafin 
reinforcement. 


Further information is to be gained re- 
garding the size of the ducts, the presence or 
absence of duct calculi, and variants in the 
anatomy of the cystic, common hepatic and 
common bile ducts. Using a focus film dis- 
tance of 36 inches, it is considered that a 
common duct with a maximum diameter of 
8 mm. or less is probably normal and that a 
diameter of over 16 mm. indicates abnor- 
mality. Between 8 mm. and 16 mm. is the 
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diameter of doubt, when obstruction cannot 
be diagnosed with certainty but must be care- 
fully considered. When the gall-bladder fails 
io fill and good visualization of the ducts is 
obtained, there should be a diminishing in- 
tensity of shadow of the common bile duct 
two hours after injection, unless there is an 
element of obstruction at its lower end. One 





FIG. III (a). Telepaque alone. Calculous chole- 
cystitis. 





FIG. IV (a). Telepaque alone. 


hour and two hour films should thus be taken 
if there is evidence of obstruction of the 
cystic duct. 


In this series a nephrogram has been seen 
in 15 per cent. of cases, but in only one case 
(51) did it persist beyond the first film after 
injection, suggesting predominantly renal 
excretion due to liver dysfunction. In this 
case, the biliary shadows were faint and not 
diagnostic and liver function tests confirmed 
that impaired hepatic function was present. 


The results over the full series of 60 cases 
are set out in the table. The radiological 
findings have been confirmed by operation in 
14 of the 15 patients who have had chole- 
cystectomy. 





FIG. III (b). Biligrafin reinforcement showing 
the course of the cystic duct and a normal common 
duct. 





FIG. IV (b). Normal gall-bladder, cystic and 
common ducts. 
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By Graham-Cole test, 52 of these 60 gall- 
bladders were certainly pathological, and in 
the remaining 8 the shadows were so faint as 
to be of doubtful diagnostic quality. With 
the intravenous reinforcement, 5 of these 8 
were shown to be normal and 3 were patho- 
logical. 





FIG. V (a). Telepaque alone. 

With the oral medium alone the gall- 
bladder was not seen in 48 cases. Using 
intravenous Biligrafin reinforcement half of 
these gall-bladders were visualized and in one- 
third of them calculi were demonstrated. In 
this group, in two cases, calculi were shown 
to be present in the common duct as well as 
the gall-bladder although by the oral method 
they had not been demonstrated in either site 


(Fig. I). 


Cystic duct calculi were shown to be 
present in 3 cases, and on two occasions im- 
portant anatomical variants were shown in 
the cystic duct. In one case it was extremely 
short, in the other it joined the hepatic duct 
on the left side. In the series, the cystic duct 
was clearly seen in half the cases (Figs. II, 


III and IV). 


The common bile duct was demonstrated 
in 53 cases and abnormality was shown in 16 
of these. Of them calculi were present in 7 
and abnormal dilatation in 9 (Figs. V and 


VI). 





FIG. V(b). Biligrafin § reinf»rcement. Dilated 

common duct with delay at the lower end. No 

ealculi were found. Note: Calculous obstruction 
to cystic duct. 


SuMMaRY OF RESULTS OF REINFORCEMENT 


Gall-bladder visualized with oral medium 13 cases 
Faint shadows reinforced 7 
Abnormality in gall-bladder 8 
Abnormal common duct l 
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Demonstrated with Biligrafin 25 

Gall-bladder calculi shown 17 
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Discussion 

A gall-bladder which shows no function by 
the oral method is considered to be patho- 
logical, and the reliability of the Graham- 
Cole test is high (at least 90 per cent.). 
Nevertheless, with the methods available 
today, more information can be obtained 
regarding the appearance of the extra-hepatic 
biliary system. Oral cholecystography occa- 
sionally outlines the cystic and common bile 
ducts, but this is not reliable. With intra- 
venous Biligrafin Forte, the ducts were seen 
in 88 per cent. of cases. 





Caleuli in gall- 


FIG. Vi (a). Telepaque alone. 
bladder. 


In performing the additional test, in one 
portion of the series, an attempt was made to 
answer the question, “Why does this gall- 
bladder fail to fill?” In the other cases, a 
calculous cholecystitis was demonstrated, and 
an attempt was made to show the normality 
or otherwise of the common bile duct. In this 
small series it would appear that: 


l. A dilated duct (over 16 mm. diameter ) 
warrants exploration). 


2. A maximum diameter of 8-16 mm. de- 
mands careful examination and prob- 
ably exploration, particularly with a 
history of previous jaundice or colic. 


3. Ducts below 8 mm. diameter are prob- 
ably normal. 


Clinical indications should over-ride the 
teentgenological findings if there is any 


doubt. 


_ Operative confirmation is not high, but the 
investigation is still proceeding, and as more 


patients have cholecystectomy and more cases 
are investigated, the validity of these im- 
pressions will be determined. At the present 
the trend supports the opinions expressed. 


From the radiologist’s point of view, the 
Biligrafin reinforcement is suggested if there 
is a history of jaundice or colic, if the gall- 
bladder fails to fill with Telepaque, or if 
there is evidence of cholelithiasis, particularly 
if the calculi are small. The test is an adjunct 
to the Graham-Cole test, and in no way sup- 
plants it. 





Normal 


FIG. VI (b). Biligrafin reinforcement. 
common duct. 


SUMMARY 


Biligrafin reinforcement is a valuable ad- 
junct to the Graham-Cole test. Indications 
for the additional test are given. 


Results of a series of 60 cases suggest that 
radiological methods can be further im- 
proved, and that more pre-operative informa- 
tion can be obtained in patients with gall- 
bladder disease. 
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STUDIES OF RADIO-ACTiIVE PHOSPHORUS UPTAKE 
IN THE DIAGNOSIS OF 
INTRA-OCULAR AND CUTANEOUS MELANOMATA 


By Kevin Lincett, K. H. CLARKE and H. A. S. vAN DEN BRENK 


Victorian Eye and Ear Hospital and Cancer Institute Board, Melbourne 


INTRODUCTION 


SPACE occupying intra-ocular lesion 

or retinal detachment often presents 
problems in diagnosis, if sole reliance is 
placed on opthalmoscopic signs. Transpupil- 
lary and trans-scleral illumination may help in 
the diagnosis of large lesions, but are of less 
value in small lesions, or in those situated 
posteriorly. Furthermore, intra-ocular lesions 
do not permit formal biopsy as a definitive 
method of diagnosis. 


Whilst a non-neoplastic detachment of the 
retina is usually treated by one of the retino- 
pexy operations, in the attempt to preserve 
vision, an intra-ocular malignant neoplasm 
usually requires removal of the affected eye, 
particularly in the case of a melanoma of the 
choroid. The treatment of benign neoplasms 
may require local removal, removal of the eye, 
or simple observation, depending on the site 
and nature of the lesion, the visual impair- 
ment, symptomatology and other special 
considerations, 


The selective uptake of radio-active phos- 
phorus (**P) by space occupying lesions of 
the eye has been used in an attempt to con- 
firm the diagnosis of suspected malignancies. 
This paper deals with a review of this prob- 
lem, and our initial experience, in the investi- 
gation of cutaneous and ocular melanomata. 


Uptake of **P by neoplastic and 
non-neoplastic tissue 

The rationale of the **P uptake test de- 
pends on two fundamental considerations: 


(i) There is a constant turnover of elements 
between intracellular substance and the 
tissue fluids and blood. A _ state of 
equilibrium is established, at certain 
periods after the administration of a 
given element. If this element is labelled, 
it takes a normal part in this metabolic 
process and can be determined locally 
by suitable instruments, such as geiger 
and scintillation counters. 


(ii) If the element occurs naturally in higher 
concentration within the cell than in the 
extracellular fluid or blood plasma 
(“selective concentration of the ele- 
ment”) an uptake ratio exists after 
equilibrium is established. This ratio 
may be measured either in vivo or in 
vitro for normal and diseased tissues, in 
clinical tests based on an isotope uptake 
ratio. The magnitude of the ratio for a 
particular tissue at various times after 
systemic absorption of the isotope, is a 
measure of its specific concentration and 
metabolism of the element in question, 
and is used to differentiate between dif- 
ferent types of tissue. 


In neoplastic tissue, no essential element is 
peculiar to this tissue, but reliance is placed 
on particular elements associated with the 
synthesis of cellular components and sub- 
stances, which form a considerable part of 
the cell and of which the element forms an 
intrinsic moiety, in relatively high concentra- 
tion. The two elements most selectively con- 
centrated inside cells, and associated with 
synthesis of intracellular complexes are potas- 
sium and phosphorus. Unfortunately, the 
available isotope of potassium (**K) has a 
physical half life of only 12.4 hours and is a 
y-emittor, and unsuitable for clinical use. An 
isotope of phosphorus (**P) was found most 
useful owing to its longer physical half life, 
and the characteristics of its radio-active 
emission (vide infra). 


The element phosphorus is an_ integral 
component of nucleic acids, certain carbo- 
hydrates, phospholipids and the acid soluble 
fractions of cells. A large body of quantitative 
experimental data relates to this study, but 
is beyond the scope of this paper; Hevesy 
(1948) and Kamen (1948) have given excel- 
lent reviews of the biological application of 
isotopes. 


It has been shown that neoplastic tissue 
concentrates radiophosphorus, owing to a 
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more rapid turnover of nucleic acids in fast 
growing tumour tissue (Marshak, 1941; Jones 
et alii, 1940). The determination of the *°P 
content of isolated nuclei following injection 
of the animal with the isotope, showed that 
for neoplastic and rapidly growing (regener- 
ating) tissue, the **P uptake expressed as a 
percentage of the injected dose is much 
higher than for normal adult tissues, and the 
labelled phosphate persists longer in growing 
tissues (Marshak, 1941). The turnover rate 
for desoxyribose nucleic acid, mainly con- 
tained in the cell nucleus, is relatively slow 
for adult tissues but rapid for growing neo- 
plastic and non-neoplastic cells; the cytoplas- 
mic nucleic acid, ribose nucleic acid, has a 
rapid turnover rate common to adult and 
regenerating normal tissue and _ neoplastic 
cells (Hammarsten and Hevesy, 1946). Equi- 
librium for combination of injected **P with 
the tissues, is established within forty-eight 
hours for the nucleoprotein moiety (Marshak, 
1941; Kamen, 1948). For the phosphorus 
containing carbohydrate moiety, the rate of 
rephosphorylation of creatine molecules is 
more rapid than the renewal of hexose mono- 
phosphates (Sacks, 1940; Hevesy, 1948), 
but equilibrium is established in both in- 
stances within an hour of injection of the 
isotope. Little information is available as to 
the uptake ratio for these compounds in neo- 
plastic cells. The same holds for the acid 
soluble phosphorus cell fraction. Here the 
maximum activity is obtained after a lapse 
of about two hours (Kaplan and Greenberg, 
1943, 1944). The turnover rate of phospha- 
tides, such as lecithin and cephalin, was 
studied in detail by Jones et alii (1940). 
These workers found that for tumours each 
neoplasm possesses a characteristic phospha- 
tide turnover, independent of the host, and 
that the maximum deposition of phosphatide 
**P in neoplastic tissues takes place from ten 
to fifty hours. However, the amount of phos- 
phatides concentrated in neoplastic tissues is 
little different from normal cellular tissues 
(e.g. liver). 


Evolution of “*P uptake ratio test for intra- 
ocular and cutaneous melanomata 

The important intra-ocular space occupy- 
ing lesions, which may be associated with a 
retinal detachment, are classified in Table 1. 


Of the malignant tumours, uveal tract 
melanomata are the most important adult 
tumour, with an age incidence averaging 50 
years, and a frequency of 1 in 2000-3000 


eye patients presenting for investigation. Over 
85 per cent. of such melanomata arise in the 
choroid. 


TABLE 1 


MORE COMMON INTRA-OCULAR CONDITIONS 

ASSOCIATED WITH RETINAL DETACHMENT, 

OR PRESENTING AS A SPACE OCCUPYING 
LESION 








I. Non-neoplastic 


Congenital abnormalities 

Retrolental fibroplasia 

Inflammatory lesions (uveitis, choroiditis) 
Trauinatic or idiopathic retinal detachment 








II. Neopiastic 
(a) Benign | 
Retinal angiomatosis | 
Benign pigmented and non-pigmented | 
iris tumours | 
(b) Primary malignant tumours i 
(i) Malignant melanomata of uveal 
tract— | 
Choroid (85 per cent.) 
Ciliary body (9 per cent.) | 
Iris (6 per cent.) 
(ii) Neuro-epiblastic retinal 
tumours— 

Retinoblastoma 
(iii) Epithelioma of ciliary body 
(c) Secondary (metastatic) tumours | 
e.g. originating from primaries in | 
breast, lung, gastro-intestinal tract, 
thyroid, prostate, ovary or supra- 

renal. 











The retinoblastomata are tumours of child- 
hood, and are less frequent than choroidal 
melanomata, whilst epithelioma of the ciliary 
body is a very rare tumour, occurring at any 
age, and usually its malignancy is confined 
to local spread and infiltration. 


The tumours of choroid and iris present 
particular diagnostic problems, the former 
particularly if associated with retinal detach- 
ment, and if transillumination fails to give 
definite results. The nature of a retinal detach- 
ment may point to an almost certain diag: 
nosis. If preceded by definite history of 
ocular injury and if a retinal tear is present, 
diagnosis is fairly assured. An_ atypical 
retinal detachment may be strongly suggestive 
of choroidal tumour. Duke Elder (1945) dis- 
tinguishes an atypical, from a simple detach- 
ment, as one in which there is “‘an absence 
of undulations and waviness, a regularity of 
outline, the presence of pigmented deposits 
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and the appearance of a second system of ves- 
sels separate from the retinal vessels”. Not 
infrequently, the decision as to the cause of 
a detachment is more difficult to make, and 
for such patients in particular, the **P uptake 
ratio test was investigated, to provide an aid 
to diagnosis and help the surgeon in making 
the critical decision. whether or not the 
aflected eye required removal. 


The test was initially developed by 
Thomas e¢ alii (1952) and based on the pre- 
vious use of **P in the diagnosis and localiza- 
tion of breast tumours (Low-Beer, 1946). 
The rationale followed that already outlined 
(vide supra), but Thomas et alii emphasised 
particularly, that the differences in **P up- 
take between malignant and normal tissues 
could be the result of: (i) a more rapid 
turnover of nucleic acid in fast growing 
tumour tissue (Marshak, 1941; Tuttle eg alit, 
1941); (ii) increased vascularity of the 
tumour; (iii) an increased phosphate ion 
concentration as a result of “breakdown of 
the blood tissue barrier” in tumours on the 
analogy with a blood brain barrier (Friede- 
mann, 1942). In this initial report, Thomas 
et alii, carried out measurements on suspected 
eyes 0.5-1.5 hours after injection of the iso- 
tope. In subsequent publications (Thomas 
et alii, 1953, 1954, 1956, 1957) whilst im- 
provements in counter design were made, re- 
liance was still placed on these early measure- 
ments, and experimental animal studies were 
conducted and appeared to substantiate the 
practice of analysing counts made over the 
eye within a few hours of isotope injection, 
the maximum uptake being obtained after 
fifteen minutes. 


Eisenberg et alii (1954a) determined varia- 
tion in counts over 49 normal eyes, sixty 
minutes after a 500 uc dose of **P, and found 
this variation to be less than 30 per cent.; 
in 9 cases of serous retinal detachment the 
variation was within 30 per cent. of normal, 
14 cases of melanoma of the choroid and 3 
cases of melanoma of the iris showed an in- 
crease in uptake greater than 30 per cent. 
above normal, in 3 benign iris and anterior 
choroid tumours, the variation was less than 
30 per cent. above normal, and in 6 of 8 
cases of active anterior or posterior uveitis the 
uptake ratio exceeded 30 per cent. above 
normal uptake. Consequently these investi- 
gators defined an increased uptake ratio of 
30 per cent. or more, as significant; and in- 
dicative of neoplastic change. They empha- 
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sized the concept and practice of repeatability 
of measurements for both control sites and 
the tumour area, and that positive uptakes 
were given by inflammatory and tuberculous 
conditions. In a later report (Eisenberg et 
alii, 1954b), these workers modified the test 
to make measurements at longer time intervals 
after administration of **P, i.e. one, six, 
twenty-four, and forty-eight hours, in view of 
the findings of Jones et alii (1940) that neo- 
plastic cells retain labelled phosphorus longer 
than normal cells; 123 cases were studied and 
the criteria of positivity for tumours were 
modified to, (i) one-hour uptake of 30 per 
cent. or more in excess of normal; (ii) a 
twenty-four hour uptake showing a percentage 
increase greater than the one-hour uptake. In 
this last report Eisenberg et alii found that a 
negative result indicated a non-malignant 
lesion in 95 per cent. of cases and that a 
positive test was strongly suggestive of malig- 
nancy in all eyes studied. Of 6 iris lesions 
studied, a negative result was obtained for 
all cases, which on histological examination 
proved to comprise 4 benign melanomata, | 
posterior cyst and | leiomyoma. The **P up- 
take ratio proved unreliable for retinoblasto- 
mata. In inflammatory diseases whilst some 
eyes gave **P uptake ratios of 130 per cent. 
or more at one hour, the ratio decreased at 
twenty-four hours. 


Bettman and Fellows (1954) contributed 
to the problem by a careful analysis of geo- 
graphical and geometrical tissue factors, and 
their effect on the **P uptake measurements 
in vitro in eyes, excised, rapidly frozen and 
dissected. The uptake of **P was highest for 
muscle, followed in decreasing order by uveal 
tract, ciliary body, cornea, lens capsule and 
cortex. Aqueous humour, sclera, vitreous and 
lens nucleus gave very low uptakes of **P 
per gram of tissue. They noted the effect, on 
counts registered, of small variations in dis- 
tance, between the counter and the tissue. 


A British report (Snodgrass et alii, 1954) 
discounted the value of the **P uptake test in 
diagnosis of ocular malignancy, based on find- 
ings in 8 patients (4 with normal eyes and 4 
with ocular melanomata). However, these 
authors used only 100 pe **P as administered 
dose, and counting measurements were re- 
stricted to 1.5 hours after the injection. 

More recent reports (Sh: piro, 1957; Donn 
and McTigue, 1957) confirm the usefulness 
of the **P uptake ratio in confirming a clinical 
suspicion of ocular malignancy. 
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The test has found less appeal in the diag- 
nosis of cutaneous melanomata and malig- 
nancies. Originally, Marcus and _ Rotblat 
(1950) obtained increased ratios as high as 
1-10 times normal, for cutaneous melanomata. 
Marinelli and Goldschmidt (1942) earlier had 
recorded a **P ratio seven times normal for 
a skin melanoma. Bauer and Steffen (1955), 
using a 100-150 ue dose of **P, and making 


measurements one to three hours later. 


mately 2 mg/cm*. The counter is mounted 
in a brass holder, the window being pro- 
tected from undue pressure by a thin disc of 
black paper and a cross-wire. The overall 
window thickness is less than 10 mg/cm’. 


%2P is a pure beta emittor. The beta rays 
have a maximum energy of 1.7 MeV and a 
maximum range in tissue of 8.0 mm, but the 
average energy is 0.7 MeV and the average 
range in tissue of 2.5 mm. 





The small mica end 


FIG. I. 


window geiger counter used for 


measuring the *2P uptake in superficial tissues. 


examined 78 patients with various skin 
lesions. The respective uptake ratios obtained 
were 2.50-3.85 (14 cases of proven malignant 
melanoma), 1.05-4.14 (10 cases of squamous 
cell carcinoma), and 0.82-2.90 (9 cases of 
basal cell carcinoma). In cases of intradermal 
and junctional naevus, seborrhoeic keratosis 
and verrucae, no raised uptake was registered, 
whilst granulation tissue gave raised uptakes 
of **P, 


MATERIALS AND METHODS 


Physical considerations and apparatus 


The in vivo counter used in the studies 
reported here is shown in Fig. I. It contains 
a small Mullard MX113 mica end-window 
geiger counter having a window diameter of 
6.5 mm and a window thickness of approxi- 


The beta rays that enter the counter there- 
fore may originate from any point within 
several millimetres of the counter window and 
this profoundly influences the measurement 
of the differential uptake of **P in the lesion 
compared with healthy tissue. 


If the lesion is large as in Fig. II(a) then 
the **P beta rays entering the counter will 
originate mainly in the lesion and comparison 
of counting rates over the lesion and healthy 
tissue will give a true **P uptake ratio. If 
the lesion is of small diameter and thick as 
in Fig. I1(b) or larger diameter and thin as 
in Fig. II(c), then some of the **P beta rays 
entering the counter will originate in the lesion 
and some in surrounding healthy tissue, and 
the degree of differential uptake of **P will 
be masked. 
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For similar reasons it is undesirable to use 
a radioactive isotope which emits a gamma 
ray since the masking effect would be more 
pronounced. 


For in vivo measurements this counter is 
only suitable for use in lesions in the anterior 
half of the eye, and a new counter is being 
designed to overcome this limitation similar to 
the one suggested by Bettman and Fellows 
(1955). 





COUNTER 














tight. It is planned to attach a transillumina- 
tor to this crystal detector so that the crystal 
can be positioned accurately in vivo over the 
lesion or surrounding tissue at the back of 
the eye as required, using surgery of access. 


Radiation hazard to the patient 
Although most cases of ocular melanoma 


fall into the 5th and 6th decades (Duke 
Elder, 1945) it is essential to know the total 








~ 
- 


FIG. Il. (a) If the tumour is large all the beta rays entering 
the counter will originate in the tumour and a true differential 
uptake of 32P will be measured. 

(b and c) If the tumour is small some of the beta rays entering 
the counter will originate in surrounding tissue and the true 
differential uptake of 32P will be masked. 
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FIG. Ill. The basic design of a scintillation counter to be used 
for measuring the 32P uptake in ocular tumours. 


The new counter is shown diagrammatically 
in Fig. IiI. It will consist of a small anthra- 
cene crystal 3 mm in diameter and 3 mm long 
attached to a curved perspex light guide which 
will transmit to a photomultiplier tube, the 
scintillations caused by beta rays entering the 
crystal. The whole crystal-light guide-photo- 
multiplier assembly will be completely light 


body dose received as a result of these *°P 
tracer tests. 

**P has a physical half life of 14.3 days 
and for most tissues of the body the biologi- 
cal half life is approximately 9 days. Assum- 
ing uniform distribution of the **P throughout 
the body, the radiation dose received by the 
body can be estimated using the method of 
Marinelli, Quimby and Hine (1948). 
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For a beta emittor, the dose is given by, 
Dose = 0.97 X 88 EB T C rad 
where E@ = average energy per disintegra- 
tion in MeV 
T = biological half life in days 
C = concentration of the radioiso- 
tope in »e/gm 
and 0.97 = rad/rep. 





FIG. IV. Cutaneous malignant melanoma (case 4). 
32P uptake ratio 1.5 at twenty-four hours. Low 
power photomicrograph of tumour removed at 


operation. (x 10) 


In these tracer tests with radiophosphorus 
EB = 0.695 MeV, T = 9 days (approxima- 
tion) and C = 500 we per 70 kg = 7 &X 
10 “ne/gm, and hence the total body dose 
received is approximately 4 rads. The dose to 
individual organs or tissues will differ from 
this figure depending on the differential ab- 
sorption and retention of phosphorus. 


METHODS 

Clinical methods 

In the patients investigated, a dose of 
500 ue of *P was administered, usually 
intravenously, but in a few cases orally. One, 
four and twenty-four hours later, the lesion 
and control sites were counted. The same 
geiger counter (vide supra) was used for both 
cutaneous and ocular conditions. At each time 
of counting, measurements were made over 
the tumour and immediately adjacent tissue 
zones, and over corresponding contralateral 
control zones. In the case of eyes, routine 
measurements were made over the various 
quadrants of accessible portions of the globe, 
both ipsilateral and contralateral to the sus- 
pected side. For ocular lesions, posterior to 
the equator, in a few cases the conjunctiva 
and extra-ocular muscles were divided, at 
twenty-four hours, the eye rotated and meas- 


urements attempted on the posterior surface, 
prior to operative removal of the eye. After 
excision, the eye was immediately scanned 
with the counter, in the attempt to localize a 
high uptake region. If found, this area was 
marked with a scleral stitch and the patholo- 
gist was asked to correlate tumour site with 
this marker. Full pathological reports were 
available for all operative material. A simi- 
lar general programme was followed for skin 
lesions. 





FIG. V. Cutaneous malignant melanoma (case 3), 
32P uptake ratio 2.8 at twenty-four hours. Low 
power photomicrograph of tumour removed at 
operation. (x 10) 





FIG. VI. Photomicrograph of metastasis from 
melanoma of choroid in submandibular lymph node 
(ease 10). 32P uptake ratio of intact skin over- 
lying the enlarged lymph node negative. Trephine 
biopsy specimen. (x 350) 


Particular attention was paid to repeat- 
ability of measurements, uniformity in _plac- 
ing of the counter in relation to underlying 
structures, and equality of pressure during 
application of counter to tissues. All counts 
over control areas, both ipsilateral and contra- 
lateral, were critically assessed in the deter- 
mination of the uptake ratio for a given 
lesion. 
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Pathological studies 

Most of the cases were subsequently sub- 
mitted to surgery, and the pathological ma- 
terial was carefully reviewed for correlation 
with **P uptake ratios obtained. The authors 
are indebted to pathologists, Dr. C. H. Greer, 
Victorian Eye and Ear Hospital, and Drs. R. 
Motteram and S. Were, Cancer Institute 
Board, for their co-operation in making 
available prepared sections from our patients, 
and for pathological diagnoses. 


of tumour cells per unit volume of tissue 
(NUV) calculated. From enlarged photo- 
micrographs at known magnifications, the 
diameters of accurately focussed tumour cell 
nuclei were measured and the mean diameter 
calculated. From measurements made on 
50-100 nuclei in a given section, the mean 
nuclear tumour cell diameter and its standard 
deviation, were calculated, and also the mean 
nuclear volume obtained (MNV). From the 
NUV and MNV values, the index of total 


tumour cell nuclear volume per 
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cases of melanoma, seven lesions 
gave a **P uptake ratio at one, 
four and twenty-four hours not 
less than 1.5. One lesion (case 2) 
gave an uptake of 6.2 at twenty- 
four hours after the administra- 
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FIG. VII. Selected cases of ocular melanomata showing topography 
of tumours, histological characteristics, and respective “P uptake 
ratios. Indices of tumour cell density, tumour cell nuclear volumes 
and total tumour cell nuclear volume per unit volume of tumour 


tissue are tabulated for certain cases. 


Since labelled phosphorus concentrates in 
the nucleoprotein moiety of cells, and this 
selectivity is very important in the in vivo 
measurements obtained, sections of ocular 
tumours were studied to obtain a quantita- 
tive index of the concentration of nucleic 
acids. Uniformly cut and prepared histologi- 
cal sections were used. Random microscopic 
fields of defined dimensions were counted for 
tumour cell nuclei, and the average number 


tion of **P. An example of 
proliferative vascular granuloma 
clinically misdiagnosed as basal 
cell carcinoma gave an uptake of 
3.7. A cutaneous deposit of mam- 
mary carcinoma gave an uptake ratio of 3.9 
(twenty-four hours). 


It is evident that for the first twenty-four 
hours after administration of **P to cases of 
malignant cutaneous disease, the ratio showed 
a progressive increase, and from the clinical 
and pathological assessment of lesions tested, 
it was decided to set an arbitrary lower value 
of 1.5 for an uptake ratio considered to be 
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positive of neoplastic change. This figure is 
higher than that chosen by other workers 
(vide supra) many of whom accept a lower 
value of 1.3 as diagnostic of malignancy 
(particularly for ocular lesions). All cu- 
taneous melanomatous lesions, giving positive 
uptake ratios were removed, and pathological 
studies revealed the presence of malignant 
melanoma with penetration of the basement 
membrane and infiltration of underlying der- 
mis by the malignant cellular process, in 5 


cases (Figs. IV and V). 


activity, the maximum readings corresponding 
to sites of maximal tumefaction. 


In case 10 the following clinical history 
was obtained. 


Case 10 

At 48 years of age, the left eye was removed for 
a melanoma of choroid causing retinal detachment 
and blindness. Thirteen years later a local melano- 
matous recurrence appeared in the orbit, with 
haemorrhage, and an orbital exenteration was per- 
formed, The patient remained well for a further three 
years until firm enlargements of the left pre-auricular 


TABLE 2 


32P UPTAKE RATIOS OBTAINED IN CASES OF SUSPECTED MALIGNANT 


DISEASE OF 

















] 
2 P Ratio | 
Case Number Site of lesion Clinical diagnosis Histopathological findings | 
1 hour 4 hours 24 hour I 
1 (E.M. f) Neck Melanoma Malignant melanoma 8 3-5 4-2 
2 (F.R. m) Axilla Recurrent melanoma Malignant melanoma 3-1 4-5 6-2 
(died) 
3 (A.W. f) Calf of leg Melanoma Malignant melanoma in melanosis 1-5 2) 2-8 
4 (L.D. f) Cheek Melanoma developed Malignant melanoma in melanosis 1-5 1-5 1-5 
in melanosis | 
5 (M.E.P. f) Neck Melanoma Malignant melanoma 2-0 30 3-8 | 
(spread to lymph nodes) | 
6 (LA. f) Calf of leg Junctional naevus Junctional naevus of 1-8 1-8 2-9 
low degree activity 
7 (A.B. f) Calf of leg Melanoma developed Malignant melanoma in melanosis 1-5 2-6 3-1 | 
in melanosis | 
8 (D.M. m) Cheek Superficial melanosis ~l ~l ~l } 
9 (W.L. m) Cheek Melanosis Extensive purely junctional ~l ~l ~l 1} 
melanosis: condition premalignant l 
10 (F.H. m) (a) Enlarged sub- Metastasis Metastasis from choroidal | 
mandibular melanoma 
lymph node 
(6) Enlarged pre- Metastasis Metastasis from choroidal ~l ~l ~l i] 
auricular melanoma | 
lymph node I 
(c) Uppe Benign large i 
c) Upper arm enign large 
pigmented 1-4 1-6 | 
compound naevus } 
11 (L.E. f) Chest wall Basal cell carcinoma Actively proliferating vascular 4-7 3-7 i 
granuloma 
12 (L.F. f) (a) Chest wall Skin permeation Mammary carcinoma 1-4 2-3 3-9 H 
mammary carcinoma || 
(b) Eye Intra-ocular mass 1-2 Ll 1-0 i} 
with retinal | 
detachment | 








In two patients (cases 8 and 9) the lesion 
was clinically designated as “melanosis”, and 
gave negative **P uptake ratios. In one case 
(case 6) a junctional naevus of low degree of 
activity registered a positive uptake. In at least 
3 cases the malignant melanoma had arisen in 
a long standing patch of melanosis, and counts 
made over different portions of the pigmented 
lesion gave high but variable levels of radio- 


" 


and left sub-mandibular lymph nodes were noted. 
A trephine biopsy of these nodes showed presence of 
deposits of spindle cell melanoma (Fig. VI). Within 
five months the patient’s condition deteriorated, with 
extensive metastases to abdominal lymph nodes, al- 
though the liver remained clinically not enlarged. 
He died seventeen years after initial removal of the 
eye, and at death the orbit was clear of tumour. 
32P ratios were obtained over submandibular and 
pre-auricular lymph nodes and over a large clinically 
benign pigmented naevus present on his arm since 


childhood. 
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In this patient the malignant lymph nodes 
were proven by trephine biopsy (Fig. VI), but 
were covered by normal skin and failed to 
give a positive uptake ratio. This was clearly 
due to the absorption of B-ray energy by the 
thickness of overlying tissues. It is interesting 
to record that the large hairy mole on this 
patient's arm, which was of long standing 
and regarded as clinically benign, gave raised 
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Another factor brought out by the prelimi- 
nary investigation of cutaneous lesions relates 
to the test dose of isotope used in a particular 
stage of malignant disease. This is illustrated 
by the findings in case 12, a female patient 
suffering from extensive locally recurrent skin 
permeation following mammary cancer, and 
with systemic metastases. This patient was 
initially given 500 pe of **P by mouth and 
very low counts were registered over both 
normal skin, and skin containing tumour 





(b) 


FIG. VIII. Melanoma of choroid (Case 17). ™P uptake ratio positive (2.8 at twenty-four hours). 
(a) Photograph of section of whole eye removed at operation. (x 4) 
(b) Photomicrograph of tumour, showing spindle type B tumcur cells and marked pigmentation. (x 700). 


ratios of 1.4 and 1.6 at four and twenty-four 
hours respectively, and may reflect an “activa- 
tion” of metabolism of pigmented foci in 
patients suffering from actively malignant 
melanomata. 


In one patient (case 2), giving a high up- 
take ratio of 6.2 at twenty-four hours, the 
lesion was covered by layers of perspex of 
graded thickness and the effect on the surface 
counts was determined (Table 3). This ex- 
periment clearly demonstrated the profound 
influence on uptake ratios, of proximity of the 
malignant lesion to the surface of the counter 
probe. A similar variation in counting rate 
for cutaneous and ocular lesions was readily 
induced by altering the applied pressure of the 
counter to the surface of the lesion. However, 
this error is reduced to a minimum by the 
exercise of care, by an operator aware of this 
factor. The practice is adopted of repeating 
measurements over lesion and control sites, 
at different times after administration of the 
isotope, and several control sites, both ipsi- 
lateral and contralateral to the lesion, are 
used to evaluate the results obtained. 


nodules. It was suspected that this finding 
could have resulted either from poor alimen- 
tary absorption in a debilitated patient or 
from excessive “dilution” of the isotope by a 
very large total tumour volume. When the 
test was repeated, and 1 mc of **P adminis- 
tered intravenously, considerably — higher 
counts were registered on both normal and 
infiltrated skin, and a clearly positive uptake 
ratio was given by the malignant cutaneous 
process. 


TABLE 3 


EFFECT ON #2P UPTAKE RATIO OF SEPARAT- 

ING SURFACE OF LESION FROM WINDOW OF 

GEIGER PROBE BY TWO DIFFERENT THICK- 
NESSES OF PERSPEX (CASE 2) 








- . Counting rate expressed 
- . . 90 32 
Thic a e perspex pire nai d as percentage of counting 
7 ~——- rate on surface of lesion 
0 6-2 100 
1-5 1-2 20 
3-0 0-25 4 
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The high ratios obtained in a proliferative 


vascular granuloma (case 11), stress the fact 


that a high differential uptake of **P can be 


expected in any rapidly growing cellular pro- 
cess, but such a proliferative change (hyper- 
plasia) should not be confounded with a 
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Ocular melanomata 


The test has been employed in 16 patients, 
in whom ophthalmological examination sug- 
gested a possible diagnosis of choroidal mela- 
noma (11 cases), iris tumour (3 cases), intra- 
ocular metastasis (1 case) and melanoma of 


TABLE 4 
32P UPTAKE RATIOS IN CASES OF SUSPECTED TUMOURS 


AND IRIS (CASES 24-26) 





OF CHOROID (CASES 13-23) 
Case Pathological 
number diagnosis 
1 
13 
(G.L. m) Malignant melanoma 1-5 
14 
(G.G, f) Malignant melanoma 
15 
(B.T. f) Malignant melanoma 
16 
(C.C. m) Malignant melanoma 
17 
(MLN. f) Malignant melanoma 1-6 
18 
(E.S. f) Malignant melanoma 1-0 
19 
(F.D. m) Malignant melanoma 
20 
(S.F. m) Malignant melanoma | ~1 
21 
(F.R. m) Malignant melanoma —~l 
22 No tumour 
(L.C, f) Retinal detachment ~l 
23 (Not removed) clini- 
(W.M. m) cally a benign naevus 
24 
(L.M. f) Melanoma of iris 1-4 
25 
(D.S. f) Melanoma of iris 1-3 
26 Not removed. Clinic- 
(ALR. f) ally not growing. ~~l 
Pigmented tumour of 
iris 








®P ratio in vivo 
®P ratio 
(eye removed) 
4 24 (+) 
2-0 2-2 
1-7 1-5 
1-5 3-0 (3-5) 
i-6 1-8 
1-8 2-8 
1-0 1-35 + (accurate 
localisation 
1-35) 
1-17 
(1-97 + (2-0) 
48 hr) 
~l ~l (~l1) 
~l ~l + (1-8) 
~l ~l 
~0-75 
1-1 1-1 
1-1 1-0 
~!l ~l 








reactive inflammatory change. Whilst the lat- 
ter may cause an initial high **P uptake ratio 
(Thomas et alii, 1957), the ratio tends to fall 
rapidly within twenty-four hours of the ad- 
ministration of **P. On the other hand, pro- 
liferative non-neoplastic conditions (hyper- 
plasias, granulomata and active chronic in- 
flammatory states) may clearly result in **P 
uptake ratios of the same order as neoplasms. 


Amongst neoplastic states, the high selective 
uptake of radiophosphorus is not limited to 
melanomata but may be expected in active 
malignancies of different histological types. 


conjunctiva (1 case). The results are set out 
in Table 4 and Fig. VII, case 12 in Table 3 
and case 27 (vide infra). 


In Table 5 a summary is provided of the 
uptake ratios obtained. Proven malignant 
lesions of the choroid anterior to the equator 
gave positive **P uptake ratios (Figs. VIl, 
VIII, [Xa, IXb). Proven lesions posterior t 
the equator gave doubtful ratios (2 cases) o 
negative uptake ratios (2 cases). However, 
for these 4 posteriorly located tumours, fol 
lowing removal of the eye 24 hours after ad- 
ministration of **P, counting the surface of 
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the globe afforded a positive accurate location 
of the tumour in 3 cases (Figs. VII, [Xc, X). 
In one patient (case 20), a very small proven 
choroidal melanoma adjacent to the optic disc, 
could not be located, either in vivo or in vitro 
(Figs. VII, IXd). In one patient (case 22) 
the clinical suspicion of turnour was so strong, 
that despite a negative ratio, the eye was re- 
moved, but pathological examinations failed 
to reveal the presence of a tumour. A fairly 


The three tumours of the iris that have been 
investigated failed to give positive uptake 
ratios. Two of these lesions were excised and 
reported as melanoma of the iris (Figs. VII, 
XI, XII). It is considered that the “failure” 
of the test in these cases cannot be attributed 
to the physical characteristics of the counter 
used, and must be due to either the small 
sizes of the tumours, or other factors (vide 
infra). 





(c) 


(d) 


FIG. IX. Photomicrographs of tumour in 4 cases of melanoma of chorcid, examined with *P uptake test. 
(a) Case 13 (=P uptake ratio positive—2.2 at twenty-four hours) ; 
(b) Case 15 (32P uptake ratio positive—3.0 at twenty-four hours) ; 
(c) Case 18 (*P uptake ratio positive—1.35 at twenty-four hours) ; 


(d) Case 20 (*P uptake ratio negative; small tumour of posterior segment adjacent to optic disc). 


clear correlation existed between the magni- 
tude of the **P uptake ratio, and the size of 
the choroidal tumour (see Figs. VII, XIII). 


The general failure to detect posterior 
choroidal tumours is not surprising. The size 
and shape of the counter used, precluded 
measurements over the posterior surface of 
the globe with the eye in situ. The new appa- 
ratus under construction (vide supra) should 
overcome this problem. 


(x 700) 


One case of so-called melanoma of the con- 
junctiva (case 27) which was examined gave 
*2P uptake ratios of 1.0, 1.1 and 1.0 at one, 
four and twenty-four hours, respectively. 
Clinically, there was no palpable thickening of 
the pigmented area which involved the lower 
palpebral and orbital conjunctivae and ex- 
tended on to the caruncle. The pathological 
report on biopsy material was one of mela- 
nosis with junctional change. 
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Relation of **P uptake of ocular melanomata 
to biological characteristics of growth 

In Table 6 the results obtained from 
measurements of size and density of tumour 
cell nuclei and the index of total tumour cell 
nuclear volume per unit volume of tumour 
tissue, are recorded for nine tumours, in this 
series. These measurements are related to 
respective macroscopic sizes of the tumours 
and the **P uptake ratios. The results are 
summarized in Fig. XIII as a histogram. 


TABLE 5 


RELATION OF 382P RATIO OBTAINED FOR 
SUSPECTED OCULAR TUMOURS TO PATHO.- 
LOGICAL FINDINGS 





Suspected choroidal tumours 


S5cases All pathologically proven 
malignant melanomata of 
choroid. 


Positive *P Ratio 
(1-5 or > 1-5) 


Doubtful *P Ratio 2 cases Both pathologically proven 
(1-2-1-5) malignant melanomata of 
choroid. In both patients eyes 
removed 24—48 hours after *P 
administration, were counted 
and a small tumour was 
accurately ‘ocalized in pos- 
terior segment of the globe. 








2cases—Pathologically proven 
malignant melanomata of 
choroid. In both cases tumour 
small and situated in posterior 
globe adjacent to optic disc. 
In one case, site of tumour 
positively localized by count- 
ing made on surface of eye 
after enuc!estion. 


4 cases 





Negative *P Ratio 
(< 1-2) 


1 case—Eye removed and no 
tumour discovered on patho- 
logical examination. 


1 case—Eye not removed, and 
clinical appearance unchanged 
over a year, and typical of a 
benign naevus. 


Suspected iris tumours 


Negative *P Uptake 3cases 2cases—Iridectomy performed 
Ratios and a small “melanoma of 
(< 1-2) iris”, proven pathologically. 


1 case—No operation and no 
progressive growth on re 
peated clinical examinations. 

















Whilst it is realized that these measure- 


ments are subject to considerable errors due 
to non-uniformity in cellular densities, shrink- 
age of specimens during preparation, and 
sampling methods, there is nevertheless a 
fair correlation between the **P uptake ratios 
on the one hand, and the biological character- 
istics of the growths on the other. Higher 
*P uptake ratios are obtained for tumours, 
in which nuclei are larger, and in which the 


specific concentration of nucleoprotein (ex- 
pressed in terms of total nuclear volume per 
unit volume, of tissue) is higher. Furthermore, 
such tumours tend to be larger in size at the 
time of treatment. 





FIG. X. Photograph of eye removed at operation in 
Case 21, sectioned to show choroidal melanoma in 
posterior temporal quadrant behind equator. 
Tumour has “collar stud” shape, is approximately 
7 mm. in diameter with a small circumscribed base. 
32P uptake ratio negative in vivo but positive 
in vitro (1.8) after removal of eye. 
(approximately x 4) 





FIG. XI. 
(case 24). 32P uptake ratio negative. 


Photomicrograph of melanoma of iris 
(x 700) 


In the case of the two iris tumours we have 
examined, the results are particularly striking. 
These tumours were (1) very small in size. 
(2) gave negative **P uptake ratios, (3) 
nuclei were very small (averaging 60 »° as 
compared with 180-280 ,* for “active” 
choroidal melanomata), and (4) the specific 








n (ex- 
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concentration of nucleoproteins in the whole 
tumour tissue was also low (0.029 10° — 
0.051 X 10° »*/mm*). The relative “in- 
active” histological appearances of these two 
cases of iris tumour, are illustrated in Figs. 


XI and XII. 


the globe. The results for such anterior 
choroidal tumours were very reliable, and 
similar reliability for the test is anticipated 
for posterior lesions, when the curved scintil- 
lation counter, as described, becomes avail- 
able. Although, initially a high ratio of 1.5 


TABLE 6 
QUANTITATIVE CHARACTERISTICS OF TUMOUR CELL NUCLEI IN 9 CASES OF OCULAR 


MELANOMA, RELATED TO RESPECTIVE 


TUMOUR SIZES AND 3?2P UPTAKE RATIOS 

















j 
Mean diameter Mean Number of Total tumour cell 
Case tumour cell tumour cell tt anaes aalie nuclear volume (u*) Size of "=P uptake ratio 
Number nuclei (yu) nuclear volume 2 es a . per mm* whole tumour (24 hours) 
(+SD) (yu) p of tumour tissue 
“24 (Iris) is 4-9 (+0-8) 58-8 870 0-051 « 10° very small 1-1 (in vivo) 
~ 95 (Iris) : 5-1 (+0-8) 66:3 450 “0-029 < 108 very small 1-0 (in vivo) 
20 (Choroid) 6-2 (+.0-8) 119-2 690 0-081 » 10° 1-0 (in vivo) 
1-0 (in vitro) 
~ 21 (Choroid) 5-5 (40-9) 83-2 825 0-068 x 10° 1-0 (in vivo) 
1-8 (in vitro) 
"18 (Choroid) 7-3 (+0-9) 194-5 910 0-176 x 10® ++ 1-35 (in vivo) 
1-35 (in vitro) 
‘14 (Choroid) 7-4 (41-1) 202-6 570 0-116 x 10° 15 (in vivo) 
19 (Choroid) 7-2 (+0-8) 186-6 675 0-126 x 10° 2-0 (in vivo) 
“13 (Choroid) 7-2 (41-1) 186-6 525 0-098 108 2-2 (in vivo) 
15 (Choroid) 8-2 (+1-5) 275-7 435 0-207 x 10° dhs sti of 3-0( in vivo) 
Discussion was set as an arbitrary baseline (results 


The histological examination of biopsy ma- 
terial from neoplasms is generally accepted 
as the most certain method of diagnosis. How- 
ever, in certain circumstances (e.g. intra- 
ocular neoplasms) this method is not prac- 
tical, For intra-ocular tumour the **P uptake 
ratio test has been introduced to support 
clinical impressions based on formal ophthal- 
mological inspections. A review of the litera- 
ture suggests that the method has definite 
usefulness. If the lesion is sufficiently acces- 
sible for surface counting, the method is 
reliable, provided (i) the equipment used is 
sufficiently sensitive and correctly collimated, 
(ii) tumour and both ipsilateral and contra- 
lateral control tissues are scanned adequately, 
(iii) all measurements are repeated, to obtain 
consistent results, (iv) sets of measurements 
are repeated over at least a twenty-four-hour 
period after administration of the isotope, and 
(v) a rigorous technique is adopted during 
application of the counter to the tissues being 
studied. The preliminary results given here, 
using the straight geiger counter, can only be 
interpreted in the case of accessible lesions, 
i.e. lesions extending into the anterior half of 


being considered negative if less than 1.5). 
it is now considered that the lower value of 
1.3, proposed by Eisenberg et alii (1954), is 
acceptable, provided the **P ratio at twenty- 
four hours is higher than at one hour. The 
opportunity to make a study of inflammatory 
states has not yet been possible, but the results 
of cogent clinical and experimental investiga- 
tions already published, particularly those of 
Eisenberg et alii (1954) and Thomas et alii 
(1957) are accepted. These investigators have 
shown that an inflammatory lesion may give 
an initial high uptake ratio, but that a pro- 
gressive decrease in the ratio occurs over 
the first twenty-four hours. However, non- 
neoplastic proliferating tissue (hyperplasia) 
may give a false positive result, but this does 
not condemn the test, per se. As with other 
methods of diagnosis, interpretation depends 
on correlation of all available data—a con- 
sideration, which is all too often ignored in 
the evaluation of a histological diagnosis of 
malignancy. 

The most vexing problems in the diagnosis 


of neoplasms are the so-called “benign state”, 
“precancerous state”, “well differentiated 
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tumour” and other classifications. Indeed, his- 
tological diagnoses, often qualified with such 
qualities, are accepted by clinicians with in- 
sufficient reservation. This also applies to the 
quality of “malignancy”. In melanomatous 
tumours the terms—“melanosis”, “pigmented 
naevus’, “junctional naevus”, “melanoma” as 
distinct from “malignant melanoma”, and 
others are commonly used. The phenomenon 
of malignancy, implies an abnormality of 





(a) 


and follow up studies of 2,535 cases of malig. 
nant melanoma of the choroid and ciliary 
body, it is stated that, “because of differences 
in cell type and behaviour the melanomas of 
the iris have been omitted from this as from 
previous studies”. In melanotic tumours of 
the choroid and ciliary body, acceptable as 
malignant on histological grounds, they found 
that 55 per cent. survived five years, and 48 
per cent. survived ten years or more. His. 





(b) 


FIG. XII. Melanoma of iris (case 25). *P uptake ratio negative. 
(a) Low power photomicrograph shcwing lesion, arising from iris. (x 100) 


(b) High power view showing heavily pigmented tumour. 


growth and form, which tends to interfere 
with physiological function and limit survival 
—particularly the latter. It is characterized 
essentially by progressive growth, in some 
respects autonomous, and often by metastases, 
as well as local spread. A diagnosis of malig- 
nancy by histological means is reliable if 
appearances are clear cut, and if sufficient 
data exists concerning the natural history of 
the particular condition, with which a corre- 
lation may be made. However, such data is 
sometimes insufficient, and the qualitative 
characteristics of the morphology may be 
borderline. In certain instances, uncertainty 
exists, regarding the inference of the term 
“malignant” as applied to intra-ocular melano- 
mata. 


Wilder (1948) found that 49.7 per cent. of 
eyes removed in soldiers following trauma, 
contained benign melanomata of the iris, com- 
pared with an incidence of 66.5 per cent. of 
benign melanomata of iris, in eyes removed for 
malignant melanomata of choroid and ciliary 
body in a similar age group. However, the 
long term behaviour of melanoma of the iris 
is not at all clear. In another report ( Wilder 
and Paul, 1951), dealing with the pathology 


(x 700) 


tological features which favoured prognosis 
were fine spindle cell tumours (as against 
epithelioid growths) and a dense argyrophil 
fibre content. 


The prognostic uncertainty in regard to iris 
tumours, based on histological characteristics, 
is duplicated in other fields. Whilst Reese 
(1944) has stressed the “potential malig- 
nancy” of “benign melanomas” of the iris. 
a conclusion supported by Wilder (1948), 
Dunphy (1957) states that “there is general 
agreement that melanotic tumours of the iris 
are not usually as malignant as those of the 
ciliary body and choroid”, and advises local 
excision (iridectomy). Certainly, **P uptake 
ratios obtained for these tumours are often 
negative. In the series of Eisenberg et alii 
(1954), 3 iris melanomata gave positive 
ratios, 4 negative ratios. A malignant 
melanoma of the iris reported by Fry and 
Conway (1956) gave a negative ratio. 


After iridectomy, the two cases of iris 
tumour, of the present series were reported 
on as malignant melanoma of iris, but had 
given negative **P uptake ratios. These find: 
ings prompted the examination of tumour cell 
nuclei and their volumetric characteristics 
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and density, in several of the cases, the results 
of which have been recorded. These investiga- 
tions suggest that a correlation exists between 
the **P uptake ratio of tumours, and other 
quantitative characteristics of cell growth and 
behaviour, which may be a significant guide 
to their degree of malignancy. A high **P 
uptake ratio indicates a high nucleoprotein 
32P metabolism, and can be correlated with 
rapid growth (large tumours), and “active” 
nuclei (large individual tumour cell nuclei 
and large total nuclear volumes per unit 
volume of tissue). Iris tumours, by these 
standards, are relatively “inactive” and 
“benign”. 

Similar considerations apply to melanotic 
conditions of the skin. Where tumefaction 
can be palpated clinically, the histological 
diagnosis is usually “malignant melanoma” 
and the **P uptake ratio positive and high. 
Where a flat patch of melanosis is present, 
the **P uptake ratio is usually negative (e.g. 
cases 8 and 9) and the histological diagnosis 
is usually one of melanosis or junctional 
naevus. This finding supports similar results 
obtained by Bauer and Steffen (1955). How- 
ever, in two cases (6 and 10), pigmented 
lesions reported as benign by the pathologist, 
gave positive **P uptake ratios. It is con- 
sidered that an extensive investigation of 
“pre-malignant” and “malignant” skin 
tumours based on the **P uptake ratio test, 
histological appearances and measurements of 
cell nuclei, may reveal interesting findings, 
particularly in cases of basal cell carcinomata 
and pigmented tumours. 


The considerations in relation to iris and 
cutaneous melanomata, also apply to “con- 
junctival melanosis”. One case (case 27) re- 
ported pathologically malignant and subjected 
to radical surgery, gave a negative uptake 
ratio. A somewhat similar case was reported 
by Blake and Fasanella (1957), in which the 
lesion, present for twenty-five years, was re- 
moved locally, with success. 


Finally, it must be stressed that the useful- 
ness of the **P uptake ratio test is strictly 
limited by the factors of tissue geometry, and 
depth of critical tissue volumes beneath the 
surface counted, in relation to the physical 
characteristics of the radio-active emission of 
“P (B-particles). The test has no place in 
the diagnosis of tumours covered by skin, 
however malignant (e.g. case 10, Fig. VI). It 
cannot be usefully applied to scanning post- 
operative sites for residual malignancy, for 
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these reasons, and the complicating factors 
due to reparative growth of normal tissues. 
False results may follow administration of 
insufficient **P. The poor results of Snodgrass 
et alii (1954) are possibly attributable to this 
cause. Also underdosage may inadvertently 
follow if widespread malignancy is present in 
other parts of the body, and cause dilution of 
the isotope remote from the region in ques- 
tion. This was illustrated in case 12 in which 
the usual 500 ye dose resulted in insufficient 
uptake. 
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FIG. X1II. Histogram showing data from Table 6 

in respect to size of tumour cell nuclei, total tumour 

cell nuclear volume, tumour size and 32P uptake 
ratios for ocular melanomata. 
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It is also clear that the apparatus and its 
use requires patient and skilled personnel, and 
a strict evaluation of results. The technique 
does not lend itself to occasional use, any 
more than pathological or radiological diag- 
nostic disciplines. 


SUMMARY 


1. The rationale, and application of the 
radioactive phosphorus uptake ratio test 
in the diagnosis of intra-ocular and 
cutaneous melanomata, has been described 
and illustrated. 


2. Preliminary results recorded for 27 
patients (12 with cutaneous, and 15 with 
ocular disease) indicate that the **P up- 
take test is useful, a differential uptake of 
1.3 being taken as significant. 


A correlation has been obtained between 
the **P uptake ratio, and the tumour 
nucleoprotein content based on measure- 
ments of volume and density of tumour 
cell nuclei. 


~~ 


1. Attention is drawn to possible biological 
differences between melanomata of the iris 
and those of the choroid. 


5. The correlation of **P uptake ratios with 
histological diagnosis of malignancy in 
these tumours, is discussed. 
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CONGENITAL SACRAL ANOMALIES IN CHILDREN 


By E. DurHAM SMITH 


Department of Surgical Research, Royal Children’s Hospital, Melbourne 


ONGENITAL anomalies of the sacrum 

have been described as rare. Until 1950, 
only 43 cases had been reported since the 
original description by Hohl in 1852. These 
43 cases were well reviewed by Freedman 
(1950) who summarized the urological, ortho. 
paedic and neurological complications of all 
the known patients. 


Since 1950, the literature contains case 
reports of a further 37 patients, bringing the 
total to 80 (Table 1). 


TABLE | 


THE REPORTED CASES TO JUNE, 1958, 
ACCORDING TO THE EXTENT OF THE 














AGENESIS 
Total absence of sacrum 29 
Absence of S2, 3, 4, 5 10 
Absence of S3, 4, 5 10 
Absence of S4, 5 9 
Absence of S5 8 
Level unknown 14 
| Total 80 











It is probable that the condition is more 
common than has hitherto been recognized, 
and it has been the writer’s experience to have 
encountered 26 further cases. The patients 
have presented at the Royal Children’s Hos- 
pital, Melbourne, over the last fifteen years. 


In this paper the clinical neurological find- 
ings have. been correlated with the osseous 
defects in the sacrum. Both the clinical status 
of the living patients and the anatomical 
findings of the specimens are recorded. 


In the course of examining the first few 
living children, it soon became apparent that 
the segmental level of the neurological lesion 
did not always correspond with that expected 


5. 





from the vertebral defect as seen radiographi- 
cally. Further, it seemed that no neurological 
lesion appeared to improve spontaneously with 
the passage of time, suggesting that certain 
anatomical deficits existed from birth and 
did not subsequently develop. 


% 


FIG. I. Total agenesis of sacrum with inter iliac 


articulation. 


Dissections of post-mortem specimens were 


undertaken to show :— 


(a) if sacral roots were present in the 
absence of their corresponding verte- 
bral segments, and 

(b) if there were any anatomical grounds 
for the belief that progressive neuro- 
logical improvement can be expected 
in the living patients. 


In addition, it was found that micturition 


was abnormal in all these children and that 
wetting was the chief complaint. Investigation 
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FIG. Il. Total agenesis of sacrum showing articu- 
lation if iliac bones with lumbar vertebrae ; lumbo- 
iliac articulation. 





FIG Ill. Total agenesis of sacrum with lumbo-iliac 
articulation. Associated multiple hemi-vertebrae 
and scoliosis. 





of the urinary tract revealed severe impair. 
ment of detrusor function and variable effects 
upon the urethral sphincters. 


CLASSIFICATION 


Most authors have referred to this anomaly 
as agenesis of the sacrum, and this term 
refers to suppression of one or more whole 
sacral vertebrae. In more than one third 
of the examples in the writer’s series, however, 
the defect affected only one side of the sae- 
rum, a condition akin to the hemi-vertebrae 
seen more commonly higher up the vertebral 
column. 


These two main groups were identified in 
an original classification by Foix and Hille. 
mond, quoted by Zeligs (1940), in which they 
recognise complete and subtotal agenesis, and, 
in addition, cases of hemi-agenesis or hemi- 
hypoplasia, referring to defects on only one 
side of the sacrum. 


Combinations of both groups tend to con- 
fuse the picture, for a sacrum may be found 
with, e.g. absence of the 4th and 5th seg- 
ments (agenesis) combined with defective 
formation of one lateral mass _ (hemi- 
agenesis ) . 


wa 





FIG. IV. Subtotal agenesis of sacrum, showing 
sacrum of one segment. Associated spina bifida of 
lower lumbar vertebrae. 
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A further distinction must be made to 
exclude from the discussion, a sacrum of four 
segments in combination with six lumbar 
vertebrae. Such a short sacrum is not an 
anomaly but constitutes a normal variation. 
It has been described as epistasis. The normal 
neurological state associated with epistasis 
is referred to by Williams and Nixon (1957). 


In this paper, the sacral anomalies fall into 
two groups :— 


A. Agenesis 
(i) total—the whole sacrum is absent 


(Figs. I-III), 


(ii) subtotal —the sacrum lacks four, 
three, two, or one of its whole seg- 


ments (Figs. IV-VI). 


B. Hemi-sacrum 
(i) total—in which all sacral segments 
are present on one side but lack the 
corresponding half on the other side 


(Fig. VII), 


(ii) subtotal—in which all sacral seg- 
ments are present on one side but 
defective development of any number 
of the bodies and lateral masses on the 
opposite side (Fig. VIII-XI). 


FIG. V. Subtotal agenesis of sacrum. Sacrum 
represented by first three segments. 
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FIG. VII. 
of the sacrum is normally formed in all its seg- 
ments but there is arrested development on the 

right side. 


FIG. VI. Subtotal agenesis of sacrum, 
sacrum of two segments. 








showing 





Almost total hemi-sacrum. The left side 
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On this basis, the Royal Children’s Hospi- 


tal series are grouped as follows (Table 2) : 
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patients with sacral agenesis in this series 
dislocation of the hips was noted; in none 


TABLE 2 
CLASSIFICATION OF 26 PATIENTS IN PRESENT SERIES 























AGENESIS | | Alive | Dead 
(i) Total 3 i ¥ 
[ absence of $2,3,4,5 6| 2 | 4 
(ii) Subtotal | 13 absence of S3, 4, 5 3 3 | - 
| absence of S4, 5 4 2 2 
| 
_— $$$ $$$ |_| — 
HEMI-SACRUM| | | 
| 
(i) Total | 3 } 3] - | 
(ii) Subtotal | 7 e FE x 
| | 
TOTAL | 26 | 18 | 8 











RADIOGRAPHIC FEATURES 


Both lateral and antero-posterior projec- 
tions were necessary to display the anomalies. 
A lateral view provides information of the 
number of sacral segments present, but only 
the antero-posterior view differentiates be- 
tween the agenesis and hemi-sacrum groups. 


In the young infant, it is not easy to ac- 
curately interpret the X-ray film because of 
minor variations in the rate of appearance of 
sacral ossific centres, but most anomalies can 
usually be recognized if the possibility of a 
sacral anomaly is kept in mind. 


The classification referred to above has 
been based on the radiographic features. 


Agenesis (Figs. I-VI) 

In total agenesis, the disposition of the iliac 
bones varies. In one case (D.G.), the iliac 
bones, being set close together, articulated; 
an inter-iliac articulation (Fig. 1). The pelvis 
is contracted in its dimensions. 


Not uncommonly, this anomaly is associ- 
ated with dislocation of the hips. Two causes 
of the dislocation have been suggested — the 
more vertical direction of the acetabula 
(Freedman, 1950) and the lack of support to 
the joint because of paralytic musculature 
(Williams and Nixon, 1957). 


In the patient with inter-iliac articulation 
referred to above, the acetabula were steep 
yet there was no dislocation. In five other 


of these were the iliac bones set at a steep 
angle, and the paralytic theory seemed the 
more likely explanation. 


In the two other cases of total agenesis, a 
lumbo-iliac articulation existed (Fig. II). 
Here the iliac bones were set higher up articu- 
lating with the transverse processes of the 
lower lumbar vertebrae. This type of articu- 
lation produced a short back and lumbar 
lordosis in this patient (N.W.). 


Both the inter-iliac and the 
articulations were stable in these patients. The 
stability is accounted for by the strength of 
the ligaments of the articulations. Higgs 
(1924) demonstrated by dissection of the 
inter-iliac articulation of a foetus, these strong 
supporting ligamentous structures. 


lumbo-iliac 


In subtotal agenesis (Figs. 1V-VI), the ar- 
ticulation of the iliac bones was stable and no 
obvious postural defect was observed in the 
living children. 


Hemi-sacrum (Figs. VII-X1) 

A wide variety of appearances have been 
seen and they do not conform to any special 
pattern. They range from lack of develop- 
ment of half a vertebral body and its neural 
arch to a relatively minor maldevelopment of 
part of a lateral mass. Scoliosis is a marked 
feature of total hemi-sacrum. 


X-rays taken at intervals of three to fifteen 
years in 8 patients, showed no further re- 
generation in the deficient segments. The 
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ossific centres were absent, not simply delayed 
in their appearance and development. 


Associated vertebral anomalies 


Freedman (1950) carefully itemized the 
wide variety of associated anomalies in pre- 
viously reported cases, such as sacralization, 
spina bifida, hemi-vertebrae, rib fusion, etc. 





FIG. VIII. 
development of the right side of the sacrum. 
ciated hemi-vertebrae of L 5. 


Subtotal hemi-sacrum showing partial 
Asso- 


In the 26 cases reported here, a similar 
high incidence of associated anomalies has 
occurred, though the combination with 
spina bifida has occurred more frequently 


(Table 3). 


TABLE 3 


INCIDENCE OF ASSOCIATED VERTEBRAL 
ANOMALIES IN 26 CHILDREN 








Spina bifida occulta 2 
Spina bifida with meningo-myelocele 13 
Hemi-vertebrae and fused ribs 4 

TOTAL 19 
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CLINICAL STATE OF 18 SuRVIVORS 


For the purposes of description the clini- 
cal features, and the urological findings of 
both groups are described together. 


Clinical features 

There were five males and _ thirteen 
females in this series. The ages ranged from 
three months to nineteen years (Table 4). 





hemi-sacrum showing partial 
development of the bodies and lateral masses of 
the left side of the sacrum, 


FIG. IX. Subtotal 


Full neurological examinations have been 
carried out in these living patients. All of 
them suffer from major bladder and bowel 
disturbances and over half have paralytic de- 
formities of the feet (Table 4). Many different 
patterns of motor and sensory involvement 
have been found. 


In drawing the following important con- 
clusions no inference has been made regarding 
the effects of the sacral anomaly which could 
equally be attributed to an _ associated 
meningo-myelocele. 


1. The neurological deficit in 11 patients 
paralleled the sacral deficiency, i.e. the sacral 
nerve supply was missing where the bony 
segments were not formed. 
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TABLE 4(a) 


AGENESIS — SEX, PRESENT AGE AND CLINICAL STATE OF 18 SURVIVORS 








Total 





Subtotal 4 











Patient 


N.W. 


G.S. 


D.W. 


Sacral : Sex Survival 

anomaly age 

Total M 19} yrs 

S 2, 3, 4, 5, F 11 yrs 
absent 

S 2, 3, 4, 5, F 8 yrs 
absent 

§3,4,5 F 15} yrs 
absent 

S$ 3,4,5 F 9 yrs 
absent 

$3,4,5 M 3 yrs 
absent 

$4.5 M 4 yrs 
absent 

$4.5 F 3 mnths 
absent 


Perineal 
anaesthesia 


Paralytic 
feet 


Urinary 
incontinence 


Associated anomalies 


Lumbar meningo-myelocele 
Lumbar meningo-myelocele 
Arrested hydrocephalus 

Multiple hemi-vertebrae 

Sacral meningo-myelocele 
Fused ribs 


Sacral meningo-myelocele 


Thoraco-lumbar meningo-myelo- 
cele. Arrested hydrocephalus. 
Multiple hemi-vertebrae 


Imperforate rectum with recto- 
urethral fistula. Absent kidney 











= affected 


= not affected 


HEMI-SACRUM — SEX, PRESENT 


AGE 


TABLE 4(b) 


AND CLINICAL 


STATE 


OF 18 SURVIVORS 























. Sacral . Survival Urinary Paralytic Perineal 
% - 4 ’ s ‘ « s 
Potions anomaly -_ age incontinence feet anaesthesia Associated anomalie 
( G.R. total F 16 yrs partial Spina bifida occulta, Til-L 
Total } A.A. total F 13 yrs 
UL) R.P. total M 7 yrs Lumbar meningo-myelocele 
f| CS. Right F 8 yrs Sacral meningo-myelocele 
| S 2, 3, 4,5 
absent 
P.H. Right M 5} yrs Sacral meningo-myelocele 
S 2, 3,4 
absent 
M.]J. Left I 64 yrs partial Sacral meningo-myelocel 
SI&2 Double kidney and ureter 
absent 
H.T. Left F 4 yrs Sacral meningo-myelocele 
S3&4 
absent 
Ss — 
ubtotal 4 H.M. Right I 8 yrs Lumbo-sacral meningo-myelocele. 
SI&2 Imperforate rectum with recto- 
deformed urethral fistula. Multiple hemi- 
or partial vertebrae 
absence 
VI Right F 7} yrs partial Sacral meningo-myelocele 
$3, 4,5 
deformed 
or partial 
absence 
J.B. Left 3&4 F 4 yrs - Imperforate rectum with recto- 
deformed vaginal fistula. Double vagina 
or partial Multiple hemi-vertebrae 
absence 
+ = affected. = not affected. = indicates a state of pseudo-continence. 
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2. The neurological findings in 7 patients 
did not conform to the pattern predicted from 
the bony deficiency. For example:— 


(a) In one patient (B.W. Table 4 (a)) in 
whom the third, fourth and fifth sacral verte- 
brae were absent, perineal sensation, which is 
supplied by these segmental nerves, was 
present. In two other patients (M.U. and 
D.W., Table 4 (a)), lacking the fourth and 
fifth sacral vertebrae, perineal sensation was 
normal. 





FIG. X. Subtotal hemi-sacrum showing incomplete 

development of the lateral border of the right third, 

fourth and fifth sacral segments. Associated spina 
bifida. 


(b) In another patient (H.M. Table 4 
(b)), the first and second sacral segments on 
the right side were severely deformed. The 
small muscles of the feet, which are normally 
supplied by the first and second sacral seg- 
ments, were normal when tested clinically. 
The skin dermatomes of these segments were 
also normal. Two other patients (C.S. and 
P.H., Table 4 (b)), had normal foot muscles, 
and normal skin sensation over the second 
sacral root distribution, despite complete lack 
of the second sacral segment on the right 
side. 


(c) There were discrepancies in the degree 
of urethral tone in patients with sacral de- 
formity of the same order. Although all 
patients in the series exhibited defective 
bladder function, spasticity of the urethral 
sphincter imposed a form of pseudo-conti- 
nence in four patients. For example, G.R. 
(Table 4 (b)), with a total hemi-sacrum has 
urinary sensation, uses manual expression to 
empty the bladder, and can remain dry for 
periods of about two hours; by contrast, 
the urethra of another patient, A.A. (Table 
4 (b)), with the same sacral anomaly, was 
patulous, and leaking was continuous. 





FIG. XI Subtotal hemi-sacrum showing partial 
development of the left lateral masses of the first 
and second sacral segments. 


It was to elucidate the explanation of these 
discrepancies that the dissections, described 
below, were carried out. The clinical evidence 
suggests that some development of sacral roots 
might occur in the absence of vertebral de- 
velopment. 


Urological findings 

All surviving patients, except D.W. (Table 
4 (a)), a three months’ old baby, have been 
studied to correlate the urinary findings with 
the sacral deficiencies. 
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The bladder dysfunction in these patients 
can be divided into two groups:— 


(a) the paretic bladder with relaxed in- 
continent sphincters; 


(b) the paretic bladder with obstructing 
sphincters which cause a degree of urethral 
resistance, and may act as a pseudo-sphincter. 


of the bladder, these patients exhibit longer 
periods of dryness. They have a momentary 
warning sensation when the bladder is full, 
and have the ability to withhold micturition 
for a few minutes. They can collect in the 
bladder a definite volume of urine which can 
then be voided in part by voluntary effort 
of the abdominal muscles and diaphragm, 
aided by manual expression. 


TABLE 5 


ASSOCIATED VISCERAL ANOMALIES IN 26 CASES OF HEMI- 
SACRUM AND AGENESIS OF SACRUM 





Ano-rectal anomalies 


Imperforate Anus. 
Genito-urinary anomalies 

Horseshoe kidney 

Absent kidney 

Double kidney and ureters 


Ureteric diverticulum 
Hypospadias 
Hermaphroditism 

Exomphalos 

Thoracic anomalies 
Coarctation of the aorta 
Tracheo-oesophageal fistula 
Diaphragmatic hernia 
Agenesis of lung 





Imperforate rectum with recto-vaginal fistula 
Imperforate rectum with recto-urethral fistula 


Imperforate rectum with recto-vesical fistula 


Absent genitalia and entire urinary tract 


NNN WN 


nn a) 











On the basis of this grouping the follow- 
ing conclusions have emerged :— 


1. In all 17 patients, the bladder detrusor 
mechanism was defective. 


2. All seven patients with agenesis but 
only six of the ten patients with hemi-sacra 
were totally incontinent. The sphincters were 
relaxed and dribbling was constant. Manual 
expression of the bladder was of little assist- 
ance in extending their dry periods. 


3. In four patients (G.R., M.J., V.1., J.B.. 
Table 4 (b)), all in the hemi-sacrum group, 
a state of pseudo-continence existed because 
of obstructing sphincters, but in only one of 
these was it sufficiently satisfactory to give 
the patient confidence to walk about all day 
without a diaper. With manual expression 


4. A serious impairment of the neurologi- 
cal state of the bladder and urethra was 
associated with relatively minor hemi-sacral 
defects. 


5. For normal bladder function, the inner- 
vation must be intact from both sides of the 
sacral outflow. 


Perineal anaesthesia 

The innervation of the perineal skin (S 
3, 4, 5) coincides with the main sacral oul- 
flow to the bladder (S 2, 3, 4). A special 
enquiry was therefore made to determine 
whether the presence or absence of perineal 
sensation is a reliable guide to the efficiency 
of bladder and urethral function. Four 
patients who lack urinary control have full 
perineal sensation (Table 4 (a) and (b)); 
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ten other patients, also lacking urinary con- 
trol are anaesthetic in the perineum; three 
patients (G.R., M.J. and V.I.) also inconti- 
nent, have some perineal anaesthesia but not 
exactly corresponding in extent to that ex- 
pected from the sacral deficiency. The pres- 
ence of perineal sensation in sacral agenesis 
with incontinent bladder was also noted by 
Williams and Nixon (1957). In sacral anoma- 
lies, it is apparent that perineal sensation 
cannot be taken as a reliable index to the 
state of the bladder. This fact stands in 
contrast to that found in spinal meningo-mye- 
locele. In my review of 187 meningo- 
myeloceles (to be published), perineal anaes- 
thesia has been a constant and reliable index 
of bladder involvement. 


Zit 


Pil 


Gil 


FIG XII. 
sacrum of one segment only. 


(Specimen 1 — see text.) 
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children who died, died in infancy; seven died 
because of the severe associated anomalies. 
The eighth child died from an unrecognized 
total sacral with bilateral pyone- 
phrosis. 


agenesis 


All of these children were in the agenesis 
group and no deaths have occurred in the 
hemi-sacrum group (Table 2). 


ANATOMICAL DISSECTIONS 


Post-mortem dissections were carried out 
on 6 specimens of sacral agenesis. No speci- 
mens of hemi-sacral anomalies were available. 


These specimens were dissected with special 
reference to the outflow of the lumbar and 





Dissected specimen with a 
The cauda equina terminates in a 
nedule over L5 from which emerge the last two lumbar roots. 


There are no sacral nerve roots and no sacral canal. 


ASSOCIATED VISCERAL ANOMALIES 


Several authors have commented on the 
frequent association of genito-urinary and 
ano-rectal malforations with sacral abnormali- 
ties. Fifteen of the 43 cases collected by 
Freedman (1950) had such visceral anoma- 
lies; in 41 patients with imperforate anus and 
rectum reported by Williams and Nixon 
(1957), twelve had sacral agenesis; of the 54 
patients with ano-rectal anomalies reported 
by Parkkulainen (1957), seven had sacral 
anomalies. Stephens (1953) distinguished 
between rectal and anal anomalies. Sacral 
anomalies were present in 17 of 27 rectal 
anomalies and in only 2 of 21 anal anomalies. 


Some of these infants had conditions in- 


compatible with life (Table 5). Eight of the 


sacral nerves. Two distinct patterns of spinal 
nerve outflow were found:— 


(a) The expected pattern:—In four of the 
dissected specimens the sacral roots failed 
to develop caudal to the lowest formed ver- 
tebra. There was close correlation between 
absent sacral nerves and deficient sacral seg- 


ments (Figs. XII and XIII). 


(b) The unexpected pattern:—In two other 
specimens, the dissections showed that some 
of the sacral roots were absent; that some 
were present even though vertebrae were ab- 
sent; and that some of the nerves revealed 
an extraordinary pertinacity to reach their 
destination, even to the extent of crossing 
and recrossing the midline (Figs. XIV and 


XV). 
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The description of these six specimens, the 
first four of which exhibit the expected and 
the last two the unexpected patterns follows: 


Specimen 1 

A stillborn male child, full term. The lumbar 
spine appeared normal and the sacrum was repre- 
sented by a small cartilaginous first segment only. 
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FIG. XIII. Drawing of Specimen 1, Fig. XII. 
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FIG. XIV. (Specimen 5 — see text.) Composite 
drawing of specimen following laminectomy and 
dissection of the buttock. Sacrum consists of first 
segment only. There are no sacral roots on the 
left side and seven sacral roots on the right side. 
Both pudendal nerves appear on the right side of 
the sacrum, one of which crosses to the left side. 


Normal lumbar roots emerged from the spinal cord 
and passed to their adjacent intervertebral foramina. 
The spinal cord terminated at the third lumbar 
vertebra. Below the emergence of the fourth lumbar 
roots, the cauda equina consisted of two large roots 
only, which fused together over the body of the 5th 
lumbar vertebra into a large nodule. 


From this nodule only a single root on either side 
emerged, each of which passed out between the 5th 
lumbar vertebra and the sacral segment to form the 
lowest contribution of a sciatic nerve (Figs. XII and 
XIII). There was no trace of a sacral canal, nor 
any portion of sacral roots. Dissection of the buttock 
and perineum showed no trace of the pudendal 
nerves. The nodule at the end of the cauda equina 
showed, on microscopic examination, an unorganized 
mass of neural and neuroglial tissue. 


Specimen 2 

Baby C. died at three days. Imperforate anus, 
left hydronephrosis, hypospadias, absent toes, absent 
appendix, talipes. The sacrum was represented by 
its first vertebra only. The spinal cord terminated 
at the second lumbar vertebra. Lumbar roots emerged 
from the cord and were distributed to their corre- 
sponding foramina. The lowest two roots of the 
cauda equina passed out between the fifth lumbar 
vertebra and the first sacral segment. There was no 
sacral canal in the sacral segment. There was no 
trace of any sacral nerve roots in the cauda equina. 
There were normally distributed sciatic nerves, 
formed of the lower lumbar roots, but there were 
no pudendal nerves in the specimen. 


Specimen 3 

Baby W. died at age of one week. Imperforate 
rectum and recto-urethral fistula. Gross mega-ureters 
and hydronephroses. The sacrum was represented by 
its first three segments only. The spinal cord termi- 
nated at the third lumbar vertebra. Normal lumbar 
roots emerged from the cord and formed a normal 
cauda equina. The cauda equina entered a sacral 
canal and the first three sacral roots on either side 
could be identified proceeding out through sacral 
foramina. There were no sacral roots caudal to the 
lowest sacral segment. 


Specimen 4 

Baby M. died at two days. Imperforate rectum 
and recto-vesical fistula, hydro-ureters and hydro- 
nephrosis. The sacrum was represented by the first 
three segments only, but in addition, the second seg- 
ment on the right side was incomplete in its lateral 
mass. The description was identical with Specimen 
3, showing absence of sacral roots below the last 
sacral segment. 


Specimen 5 

Baby R. died at two days. Multiple congenital 
anomalies — absent kidneys, ureters, bladder and 
urethra, absent rectum, absent genitalia, tracheo- 
oesophageal fistula, congenital dislocation of the hip 
and talipes. The sacrum consisted of the first seg- 
ment only, Reflection of the dura after laminectomy 
revealed a spinal cord of normal appearance. Well- 
formed lumbar roots were dissected on both sides. 
The sacral portion of the cauda equina was unusual 
in that no sacral roots were present on the left side, 
though there were dural tunnels for their emergence. 
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On the right side there were at least 7 well-formed 
sacral roots, and these were concentrated to emerge 
through separate dural tunnels above the agenetic 
sacrum (Fig. XV). Both sciatic nerves were present, 
the right being the larger. In addition two pudendal 
nerves were found on the right side. Both arose in 
continuity with the sacral roots, One nerve was 
distributed to the right side, whilst the other crossed 
to the left side, to be distributed normally thereafter 
(Fig. XIV). 





FIG. XV. Enlarged photograph of portion of dis- 

section of Specimen 5 —see Fig. XIV — showing 

accumulation of sacral roots passing from the cauda 
equina to the dura on the right side. 


Specimen 6 


Baby B. died aged one day. Multiple congenital 
anomalies—exomphalos, imperforate anus, horseshoe 
kidney, coarctation of aorta, diaphragmatic hernia, 
agenesis of right lung, talipes. The sacrum consisted 
of the first segment only and the wings of the iliac 

nes were set close together, almost articulating. 
The spinal cord terminated at the third lumbar verte- 
bra. Normal lumbar and sacral roots emerged from 
the cord and formed a normal cauda equina, Just 


above the sacral segment several of the lowest roots 
of the cauda equina passed out through dural tunnels 
between L4 and L5 and between L5 and SI. Both 
sciatic nerves, and both pudendal nerves were present 
and were formed of the lowest branches of the cauda 
equina. Each of these nerves appeared to have a 
normal peripheral distribution. 


Discussion 

In the first group of dissections (Specimens 
1-4), there were no sacral nerve roots caudal 
to the last vertebral segment. These dissec- 
tions support the clinical findings in 11 
children in whom the segmental neurological 
losses coincided exactly with those expected 
from the osseous defects. 


In the second group (Specimens 5 and 6), 
the sacral peripheral roots were present in 
the pelvis, despite absence of the correspond- 
ing vertebrae. These anatomical vagaries 
would account for some of the unexpected 
neurological findings in 7 patients in this 
series, for example, the presence of perineal 
sensation in sacral agenesis of 3rd, 4th and 
5th segments, and the presence of foot muscle 
innervation and dermatome sensation of the 
first and second sacral divisions despite de- 
fective development of the first two segments 
of the sacrum. 


The basic neurological disturbance in sacral 
agenesis is principally in the sacral peripheral 
roots, although more rarely there may be a 
spinal cord dysplasia as well. By contrast, the 
neurological defect in dissections of spinal 
meningo-myeloceles was found to be a 
dysplasia of the cord or cauda equina. The 
peripheral roots emerged even from the region 
of the dysplasic cord, and were thence dis- 
tributed normally. 


Further, in any one individual it is un- 
reasonable to expect clinical improvement of 
any significance if the anatomical pathways 
are established at birth and do not change. 


Special neurological observations were 
made in four patients with sacral agenesis 
known at the Royal Children’s Hospital over 
eight to nineteen years. In none could any 
neurological improvement be established. 
Conclusions regarding improvement in the 
other patients have been omitted, either be- 
cause they have not been observed for suffi- 
cient length of time, or because of the compli- 
cating association of meningo-myelocele. 








SUMMARY AND CONCLUSIONS 


1. Twenty-six patients with sacral anoma- 
lies have been reviewed. 


2. These sacral anomalies have been classi- 
fied according to their radiographic appear- 
ances into two groups:— 

(a) Agensis, or absence of whole segments 

of sacrum 

(b) Hemi-sacrum, when the deformity is 

confined to one side. 


3. Associated anomalies, both vertebral 
and visceral, were very common, the most 
frequent being spina bifida with meningo- 
myelocele, hemi-vertebrae, imperforate anus 
or rectum and genito-urinary anomalies. 


4. Neurological examinations in all the 18 


survivors, who range in age from three 
months to nineteen years, showed :— 
(a) that the neurological deficit varies 


from patient to patient, but, in general, 

parallels that expected from the verte- 

bral deficit. 

that certain discrepancies from the 

expected neural pattern occur, when 

related to the vertebral deficit. 

(c) that no child has a normal bladder or 
bowel, most being incontinent in both 
systems. Four children have con- 
tracted urethral sphincters which re- 
strain dribbling for short periods. 


that over half the patients have para- 
lytic deformities of the feet. 


(b) 


(d 


(e) that perineal sensation, in sacral ano- 
malies, is not a reliable index of 
bladder function. 

(f) that no significant neurological im- 
provement has occurred in patients 
with hemi-sacrum or sacral agenesis 
with the passage of time. 


5. Dissections of six infant specimens of 
sacral anomalies were performed. 
Four dissections confirmed the lack of 
sacral nerve roots corresponding to the 
vertebral deficit; in these the neuro- 
logical signs could be predicted from 
the sacral deficiency. 


(a) 


Two dissections showed that some 
sacral nerves were present in the 
absence of corresponding vertebral 
segments. This finding provides an 
explanation for some of the discrep- 
ancies found in the neurological exami- 


(b) 
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nations and in particular to the 
anomalous innervation of the _peri- 
neum. The neurological findings can- 
not always be predicted with certainty 
from the vertebral deficit alone. 

(c) The basic neurological change in the 
morbid anatomy of sacral anomalies 
is in the distribution of peripheral 
nerve roots rather than in the central 
nervous system. 
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COMPLICATED ANAL FISTULAE* 


By Epwarp WILson 


Sydney 


N anal fistula may be considered to be 

complicated whenever its meanderings 
are not confined by the stout boundaries of 
the ischio-rectal fossae or whenever one of a 
wide variety of other complications has 
developed. 


Even so, the term “complicated anal 
fistula” usually conjures up a mental picture 
of a fistula which passes directly across the 
ischio-rectal fossa, through the levator ani 
muscle and its fasciae, across the supra- 
levator space, and into the rectum well above 
the ano-rectal ring and anal canal (Fig. I); 
and other complicated anal fistulae are not 
envisaged. Such a restricted point of view 
suggests it is believed that this is a common 
type of complicated anal fistula; whereas, in 
fact, it is rarely seen. Also, when it does 
occur, it is really an ano-rectal rather than an 
anal fistula. 


{\° 





FIG. I. A diagram showing the almost mythical 
type of ano-rectal fistula which has become such a 
bogey and which, more often than not, is man made. 


This type of high ano-rectal fistula is most 
likely to occur following deep penetrating 
wounds, either accidental or surgical. The 
latter unhappy result may be produced when 
an ischio-rectal fistula passes vertically up- 
wards from the skin and then, unbeknown to 
the surgeon, on reaching the lower surface of 
the levator ani it turns down again and enters 


*This paper was read to the Section of Surgery, 
Australasian Medical Congress (British Medical 
Association), Tenth Session, Hobart,’ Tasmania, 
March, 1958. 


the anal canal below the ano-rectal ring. 
With such a recurved track the point of the 
probe may be easily palpated through the 
rectal wall (Fig. II) ; but, should this be mis- 
taken for the site of the internal opening and 
the probe pushed through into the rectum, 
the condition which has been so feared will 
be produced. By that one false move a rela- 
tively simple fistula will be transformed into 
a much more complicated one. 





FIG. II. The tortuous, recurved track of an ischio- 

rectal type of anal fistula is indicated by the 

interrupted line. When the real direction of its 

path goes unrecognized and a probe is forced 

through the levator ani and through the wall of 

the rectum, the fistula shown in Fig. I will be 
produced. 


When portion of the levator ani muscle 
and its fasciae have been destroyed by a 
malignant or other lesion, the fistulous track 
or tracks may indeed pass upwards through 
the levator ani and into the rectum, but the 
complicated fistula is then only incidental and 
excision of the whole area is necessary. 


This type of high ano-recial fistula does not 
follow a simple pelvic abscess. There must 
be some very exceptional complicating factor 
to cause the rupture of a pelvic abscess down- 
wards through the muscles, fasciae and skin; 
and the same applies to any upwards exten- 
sion into the rectum of a fistula from the 
ischio-rectal fossa. 


In a personal series of 164 cases of anal 
fistulae submitted to operation during the 
past ten years this type of high ano-rectal 








178 THE AUSTRALIAN AND NEw ZEALAND JOURNAL OF SURGERY 


fistula was associated with carcinoma of the 
rectum or with chronic ulcerative colitis in 
5 and in them excision of the rectum was 
necessary. In another 3 the passage upwards 
of the fistulous track through the levator ani 
muscle and fasciae into the rectum had been 
unwittingly produced by maladroit operations 
elsewhere; and. in a single case a high anterior 
rectal opening was associated with a perineal 
dermoid cyst. A further two cases possessed 
tracks which entered the supralevator space 
but in neither was there an opening into the 
rectum. 
CLASSIFICATION 


A. Anal fistulae complicated by the de- 
velopment of 

(i) Abscess formation, 

(ii) Furunculosis, 

(iii) Anal stenosis, 

(iv) Other anal lesions, such as 
haemorrhoids or even a second 
anal fistula, 

(v) Multiple external openings, 

(vi) Extension of the fistulous track to 
the submucous space of the rec- 
tum, to the thigh, to the vagina, 
or through the levator ani muscle 
and fasciae without entering the 
rectum, 

or (vii) A carcinoma of the rectum after 
many years. 
B. Anal fistulae complicated by specific 
infections, such as tuberculosis. 


C. Anal fistulae following 

(i) Malignant tumours, such as carci- 
noma of the rectum, 

(ii) Destructive inflammatory _ pro- 
cesses, such as chronic ulcerative 
colitis, 

or (iii) Trauma. 


D. Anal fistulae complicated after opera- 
tion by 
(i) Haemorrhage, 
(ii) Mucosal prolapse, 
(iii) Incontinence, 
(iv) Recurrence or persistence of the 
fistula, 
or (v) Furunculosis. 


E. Anal fistulae following restorative re- 
sections of the rectum. 


Occasionally, the external opening of a 
sinus or of a fistula which does not enter the 
anal canal or rectum is found near the anus; 
but, if this is mistaken for an anal fistula 
and treated accordingly, considerable damage 
may be caused to the ano-rectal musculature. 
In such cases the fistulous track will usually 
be shown by an injection of lipiodol and 
radiography. In the past few years my ex- 
perience of this type of fistula has included 
those due to (i) carcinoma of the sigmoid 
colon which was adherent to the pelvic floor, 
(ii) chronic ulcerative colitis with the in- 
ternal opening of the fistula in the terminal 
ileum, (iii) a dermoid cyst of the perineum, 
(iv) a peri-urethral abscess, (v) an unusually 
anterior extension of a pilonidal sinus, (vi) 
an infected ischial bursa, and (vii) osteo- 
mylitis of the pelvis. In addition, one 
example was seen of the condition of chronic 
suppurative hidradenitis or infection of the 
cutaneous apocrine glands (Hughes, 1957b) 
with several discharging sinuses in the 
perineum. 


TREATMENT 


In a previous paper (Wilson, 1954) the 
view was expressed that freedom from recur- 
rence is of prime importance to the patient 
with an anal fistula and that any saving of 
time is a secondary consideration. Second 
intention healing has therefore been adopted 
as the method of choice in all cases. This 
does not make for rapid closure of the 
wounds, but it ensures that they are _per- 
manently healed eventually and that there is 
no possibility of recurrence. Usually it is 
necessary to keep the patient in hospital a 
matter of some few weeks or more, and ihere- 
after supervision is maintained until the 
wound is completely and firmly healed. 


In some cases it is necessary to divide the 
attachment of the superficial portion of the 
external sphincter muscle near the coccyx in 
order to provide adequate drainage of a track 
in Gorsch’s deep post-anal space, that is, in 
the space between that part of the muscle and 
the levator ani muscle. Rarely, removal of 
the coccyx may also be required to allow 
proper saucerization of the wound. 


If healing is unexpectedly slow after opera- 
tion on an anal fistula, it will often be found 
that this is due to persistence of infection 
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under a skin edge. In other cases it will turn 
out to be due to a specific infection such as 
tuberculosis or syphilis. 


If, at operation, the tissue around the 
fistulae is atypical, a specimen should be sent 
for examination and the remainder of the 
operation postponed till the pathologist’s re- 
port is obtained. 


An abscess associated with an anal fistula 
requires incising as do other abscesses, but at 
the same time the fistula itself may often be 
found and dealt with. 


O 
— 


FIG. Ill. A diagram showing excision of the 

external part of the fistula depicted in Fig. I. 

Epithelialization and stenosis of the short remain- 

ing portion of the track through and above the 

levator ani muscle was encouraged; and, finally, 

the patient was continent and free from further 
attacks of inflammation. 


Anal stenosis may follow a fistula which is 
partly encircling the anal canal, especially 
when it is in the submucous layer at the ano- 
rectal ring. After this track is opened into 
the bowel a search should, of course, be made 
for other tracks. 


Anal fistulae may be complicated by the 
presence of other anal lesions, haemorrhoids, 
fissures, inflamed anal papillae, anal polyps, 
etc., but these may usually all be dealt with 
at the one operation. It is, in fact, important 
that haemorrhoids be removed lest they partly 
cover the wound during its healing and lead 
to pockets of infection or even to another 
fistula. 


In the quite rare cases in which two in- 
dependent fistulae do occur together each 
fistula is dealt with in the usual manner. It is 
also most exceptional for one anal fistula to 
have two or more internal openings. More 
frequently a single anal fistula has several 
external openings. The existence of such 
multiple openings may necessitate a bigger 


wound to eradicate it; but, within limits, the 
bigger the wound the better the healing 
(Gerendasy, 1954). It is easier to dress and 
it is less likely that any branch of the main 
track will be overlooked. Such a divided 
fistulous track appears as a spot of granula- 
tion tissue, usually less than an eighth of 
an inch in diameter, and unless carefully 
searched for at the time of the operation it 
may easily be overlooked. 


If the fistulous track extends far from the 
anus, for example, to the thigh (Wilson, 
1953), some special cause such as chronic 
ulcerative colitis will usually be obvious. 


Occasionally, a branch of an anal fistu- 
lous track passes upwards through the 
levator ani muscle and fasciae without 
entering the rectum. In such cases it is 
only necessary to provide drainage by 
enlarging the opening through the pelvic 
diaphragm and then to deal with the 
fistula in the usual way. The supralevator 
inflammation will soon subside. 


When presented with one of the high ano- 
rectal fistulae (Fig. 1) which have become 
such a bogey, the fistulous track is excised 
down to the levator ani muscle and epithelium 
allowed to grow along its short remaining 
part. Once this has been accomplished, in- 
flammatory episodes cease and, thereafter, the 
patient is practically free from symptoms. 
The lumen of the track decreases because of 
the fibrosis around it, faeces do not pass 
along it, and only rarely does any flatus or 
mucus escape. This final condition (Fig. III) 
is quite acceptable to the patient. Lockhart- 
Mummery (1947) has reported a similar 
method for dealing with a persistent perineal 
fistula from a prostatic abscess. 


Another method of dealing with these high 
ano-rectal fistulae was described by Bunney 
(1955) and followed Gant’s technique for 
recto-vaginal fistulae. In Bunney’s method 
the mucosa and submucosa having been freed 
upwards from the ano-rectal ring, were then 
brought down, the portion containing the 
internal opening amputated, and the edge 
sutured to the ano-rectal ring without tension. 
The outer parts of the fistulous tracks were 
excised and the wound saucerized in the usual 
manner up to the ano-rectal ring. This pro- 
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cedure resembles that used in the treatment of 
some cases of imperforate anus with a fistula 
in the vagina (Wilson, 1957) and it would 
seem to be indicated when an internal open- 
ing is situated just above the ano-rectal ring. 





FIG. IV. A diagram t« show a fistula with an 
internal opening at the ano-rectal ring posteriorly 
from which a track curved around the side of the 
anal canal to an externa! opening about two inches 
to the front and side of the anus. In addition to 
these two orthodox openings of a high anal fistula 
there was also an internal opening into the vagina 
nearly three inches above the vulva. This patient 
had never been pregnant and this did not resemble 
the ano-vulval fistula which sometimes follows an 
episiotomy. 


“Meee” 


FIG. V. The forward extension into the vagina 

of the unusual anal fistula depicted in Fig. IV was 

excised and the opening into the vagina closed with 
sutures. 


If an anal fistula extends into the vulva 
or lower vagina, it has usually followed an 
episiotomy some years previously (Anderson 
et alii, 1957) and its path will be sub- 
cutaneous. Accordingly, it may be laid open 
without any special worries. However, in one 
nulliparous patient a track was found passing 
into the vagina nearly three inches above 
the vulva (Fig. IV) and this was dealt with 
in two stages. At the first operation the 
perineum was widely opened, and the track 
was followed forwards around the side of the 
rectum to the vagina. The vaginal opening 
was then excised and sutured (Fig. V). Sub- 
sequently, after this wound was healed, the 





remainder of the fistula was treated in the 
manner employed for uncomplicated anal 
fistula (Fig. VI). Convalescence was un. 
eventful and there has been no recurrence of 
the fistula. 


In a patient who has a fistula between the 
prostatic vavity and the upper end of the anal 
canal following a prostatectomy (Fig. VII) 
a colostomy and suprapubic cystostomy were 
performed and then, later, through a perineal 
incision the openings into the anal canal and 
into the prostatic cavity were excised and 
sutured (Fig. VIII). At the same time the 
intervening fistulous track was excised and 
the perineal wound was freely drained. After 
this wound had healed and when the patient 
was able to pass urine normally the colostomy 
and the suprapubic cystostomy were closed 
(Fig. IX). He has had no recurrence of the 
fistula since then. 
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FIG. VI. The remaining tracks and the internal 

cpening into the bowel of the fistula depicted in 

Figs. IV and V were later excised; and this is a 
diagram of the final result. 


A somewhat similar fistula occurred in 
another patient who had a motor-cycle acci- 
dent and suffered a penetrating wound of the 
anal canal and membranous urethra (Fig. X). 
When transferred to the St. George Hospital 
more than six months later with a suprapubic 
cystostomy and a transverse colostomy there 
was the history that a week previously a 
cystoscope had been passed along his urethra 
and had entered his anal canal. On exami- 
nation, a fistulous track was demonstrable 
passing from the anal canal to the mem- 
branous urethra, and just distal to the latter 
there was a tubular stricture of the urethra 
(Fig. XI). When his general condition im- 
proved the perineum was incised, the opening 
into the anal canal excised, and the fistulous 
track laid open (Fig. XII). After this wound 
was firmly healed, and with the assistance of 
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CoMPLICATED ANAL FISTULAE 


Dr. Gordon Pfeiffer, the urethral stricture 
was excised and a catheter rail-roaded into 
the bladder (Fig. XIII). When the perineal 
wound was again firmly healed (Fig. XIV) 
the urethral catheter was changed frequently 
and as soon as he was able to pass urine 
normally the suprapubic cystostomy and the 
colostomy were closed. Since then he has 
only required occasional dilatation of the 
urethra. Otherwise, his condition has been 


very satisfactory. 





showing an ano-prostatic 


FIG. VII. A diagram 
A suprapubic 


fistula following a prostatectomy. 
tube is in position. 


If a carcinoma of the rectum develops in 
a patient with a long established anal fistula 
it is nearly always of the colloid type (Rundle 
et alii, 1953) and arises near the internal 
opening of the fistula. Treatment then, of 
course, is directed primarily at the carcinoma 
and the fistula is included in the tissues re- 
moved by the abdomino-perineal type of pro- 
cedure. 


Tuberculous anal fistulae usually have 
purplish external openings with unhealthy 
looking overhanging edges and internal open- 
ings which are less indurated although larger 
and more irregular than those of the common 
anal fistula. When such openings of a fistula 
are discovered or when a biopsy of the tissue 
around a fistulous track suggests a tuberculous 
origin a search should be initiated for other 
lesions in the bowel, lungs, and elsewhere. 
Locally, the treatment of a tuberculous anal 
fistula is similar to that of other anal fistula 
but chemotherapy with sodium para-amino- 
salicylate, streptomycin and isoniazid will aid 
the rate of healing of these wounds. Tuber- 
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culous anal fistula are most uncommon in 
Australia. 


Anal fistulae may follow abdomino-sacral 
resections of the rectum but these only fail to 
heal spontaneously if there is obstruction at 
the anastomosis or if there is a local recur- 
rence of the malignancy. In either case treat- 
ment will of course be directed at the cause 
of the persistence of the fistula. 


ex 


FIG. VIII. A diagram of the same patient as 
Fig. VII showing the wide perineal wound with 
excision of the fistulous track and repair of the 
openings into the anal canal and prostatic cavity. 
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O 


1X. The final result after the operation 
depicted in Fig. VIII. 


FIG. 


Finally, mention must be made of the 


treatment of those unfortunate cases who, 


following operation, still have a fistula and 
who, in addition, now have faecal incon- 
tinence. As retribution, the original surgeon 
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FIG. X. The dotted line indicates the path of a 

penetrating foreign body which was followed by 

the development of a urethral stricture and of an 
ano-urethral fistula. 


should be made continue their care; but, fail- 
ing that, when such a patient comes for treat- 
ment the fistula should be dealt with and the 
anus narrowed either by causing scar tissue 
to form around the anus or, better, by in- 
serting a wire suture in the peri-anal tissues 
in the Thiersch manner (Gabriel, 1948). 
Later, when healed, an attempt should be 
made to control the incontinence by the usual 
measures employed in the management of an 
abdominal colostomy. 


Some surgeons have denied that there is 
any great difficulty in managing a perineal 





FIG. XII. A diagram showing the wound after 
excision of the ano-urethral fistulous track depicted 
in Fig. XI. 
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FIG. XI. A diagram showing the fistulous track 
and urethral stricture after the injury depicted in 
Fig. X. The stricture was tubular and was situated 
just distal to the urethral opening of the fistula. 


colostomy and have claimed that a colostomy 
in this situation is preferable to an abdominal 
colostomy. However, if control of a perineal 
colostomy were easy, there should be no 
difficulty in similarly managing a patient with 
rectal incontinence; but, this has not been the 
usual experience. If the various measures 
tried are not successful in producing a satis- 
factory result, a daily bowel wash-out is 
indicated and will make the patient reason- 
ably continent and socially acceptable. It is 
of interest that the various operations pro- 
posed for the treatment of incontinence after 


SJ 
O 


FIG. XIII. After the wound shown in Fig. XII 
had healed the stricture was excised through 4 
perineal approach and a urethral catheter was in- 
serted into the bladder. A drainage tube was 
inserted up to the resulting defect in the urethra. 
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COMPLICATED 


child-birth are not very useful in the treat- 
ment of incontinence following operations for 
anal fistulae. 


In 1923 Lockhart-Mummery stated that “it 
is worse to leave a patient incontinent after 
operation than to leave him with an unhealed 
fistula” and this should be remembered at 
operation, especially when there is any doubt 
about the exact position of the fistulous 
tracks. If the track cannot be followed into 
the bowel at the first operation, a delay of 
two or three weeks may result in its becoming 
more obvious. It is much better to perform 
the operation in two (or even more) stages 
than to run any risk of incontinence. 





FIG. XIV. After the drainage tube shown in Fig. 

XIII was removed the perineal wound soon healed 

and urine was passed naturally per urethram. The 

rigid suprapubic track required excision later and 
is shown as a broken line in this figure. 


A two-stage procedure also has a slight 
advantage in cases in which control of the 
anal sphincter mechanism is poor before 
operation. Delayed division of the external 
sphincter muscles permits their ends to be 
fixed in the scar tissue and thus the anus does 
not become quite so patulous. As a result 


the function of the sphincter mechanism may 
be less impaired after operation than it would 
have been, but this is not a manoeuvre that 
will prevent incontinence following division 
of the ano-rectal ring. 
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Any rectal or anal operation in the presence 
of chronic ulcerative colitis is likely to be 
followed by an extension of the inflammation 
into the surrounding tissues. Thus, anal 
fistulae associated with this disease should be 
treated symptomatically whenever possible 
until excision of the rectum and anal canal 
is required. 


SUMMARY 


The management of cases of complicated 
anal fistulae is discussed in detail. 


It is concluded that there should be no 
further trouble from a fistula after operation, 
and that in no case should rectal incontinence 
develop as a result of the operation. 


These conclusions are based on a personal 
series of 164 cases of anal fistulae, both com- 
plicated and uncomplicated. 
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POST-OPERATIVE COMPLICATIONS IN INFANCY AND 
CHILDHOOD 


By G. G. 


WYLLIE 


Adelaide Children’s Hospital 


OST-OPERATIVE complications in in- 

fants and children do not differ in nature 
from those seen in adult patients. They 
nevertheless demand a different approach 
from the surgeon. The difference depends on 
the fact that the margin between good health 
on the one hand, and death on the other, is 
narrower in children than in adults, and the 
younger the child the narrower is the margin. 
The corollary of this is that the need to recog- 
nize complications early is greater in young 
children. The practical consequence is that 
post-operative care, both nursing and medical, 
must be closer than in adults, and the 
younger the child the closer must it be. 


The emphasis must be on the active pre- 
vention of complications, as well as on their 
early recognition and treatment. 


This view does not contradict the well- 
known fact that young babies withstand 
operations well. I would suggest, though, 
that at times our operations take young babies 
to nearer the end of the margin than perhaps 
we realize. For example, after repair of an 
oesophageal atresia, any further operative 
trauma, even the establishment of a loop 
colostomy, may be sufficient to tip the scales 
against recovery. 


In a short discussion it seemed that most 
could be gained by considering the causes of 
death after operations, and | therefore re- 
viewed the post-operative deaths in the Ade- 
laide Children’s Hospital during the five-year 
period 1953-57. There were 53 deaths in 
which post-mortem examinations had been 
conducted. 


It was soon apparent that the causes of 
death could be related to age groups, and I 
shall therefore divide my remarks into three 
sections, according to the age of the patient at 
the time of operation. Group I includes new- 
born babies and those up to 12 weeks of age 
(39 cases); Group II includes infants be- 


tween 4 months and 12 months (6 cases), and 
Group III, children from 1 to 12 years of 
age (8 cases). 


The complications of operations in the 
newborn period present the severest test to 
those concerned with the surgery of infancy 
and childhood, and this paper is devoted 
largely to this group. 


Group I — Newsorn Basies 


In this group the complications leading to 
death of the infant can be discussed under 
two main headings — general or systemic 
complications, and local complications. The 
general causes of death include delayed treat- 
ment, hypothermia, respiratory disorders, 
electrolyte imbalance, haemorrhagic tendency 
associated with inadequate liver function, 
multiplicity of severe congenital anomalies, 
and wound complications. 


When discussing local causes I will con- 
sider the technique of bowel anastomosis in 
atresia of the intestine, and then refer to the 
complications of operations used in_ the 
management of Hirschsprung’s disease and 
meconium ileus. 


General or systemic disorders 

Many of these complications can be pre 
vented more satisfactorily than they can be 
treated, and throughout this section I wish to 
stress that prevention is better than cure. 


1. Delayed operation 

In 12 of the 39 neonatal cases there was 
delay in diagnosis or treatment after admis 
sion to hospital, and in some the delay added 
to the surgical risk. 


High intestinal obstruction was not im 
mediately recognized in 2 cases, while in 3 
cases of duodenal obstruction diagnosis was 
delayed by X-ray investigations with contrast 
media when plain radiography should have 
been sufficient. Each had bilateral pneumonia 
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at post-mortem. Barium investigations in 
young babies who are vomiting are justified 
only if other investigations have been incon- 
clusive, if the baby is reasonably fit, if very 
small amounts of barium are used, and if the 
ward staff is aware that special observation to 
prevent aspiration is necessary. 


Failure to recognize oesophageal atresia 
until the day after operation for rectal 
agenesis occurred twice. This association is 
sufficiently common to require every case of 
rectal agenesis to have a catheter passed into 
the stomach before operation. 


Preparation for operation on neonatal in- 
testinal obstruction is a more controversial 
matter. Many American surgeons spend 
twelve, and even eighteen hours, on pre- 
operative measures. If electrolyte balance is 
undisturbed I prefer to operate as soon as 
preparations can be completed. A late case 
may need urgent infusion with plasma. to 
render it fit for operation, but for no more 
than three or four hours. It is wise to look 
on duodenal obstruction in otherwise normal 
babies as perhaps due to malrotation with 
midgut volvulus, in which the viability of the 
midgut is at stake, and on cases with small 
bowel obstruction as having incipient gan- 
grene of dilated intestine. Redness of the 
skin around the umbilicus, or just above it, 
indicates meconium peritonitis or adherence 
of gangrenous bowel to the back of the ab- 
dominal wall. In each of these circumstances 
delay adds much to the surgical risk. 


2. Hypothermia 


During preparation for operation—exami- 
nations, passage of stomach tube, X-rays, 
intravenous infusion, and injections — un- 
necessary exposure can occur, and unless 
particular care is taken, one may find a rectal 
temperature of 95°F or 94°F before the opera- 
tion starts. Further loss of heat during 
operation will induce severe hypothermia. 
Some cooling is inevitable, indeed is probably 
desirable, but recovery from profound hypo- 
thermia is uncertain, and most babies who 
die soon after operation have very low tem- 
peratures. 


I concentrate on the prevention of heat loss, 
by avoiding exposure before and after the 
start of the operation, putting limbs in wool, 
and drying the back after cleaning up, rather 
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than on active warming. At the end of the 
operation the baby is placed in a warmed crib 
of the isolette type, without dressings or cloth- 
ing, to allow for easy inspection, to prevent 
further heat loss, and to maintain adequate 
body temperature. 


3. Respiratory disorders 

In this series 7 babies died within a few 
hours of the end of the operation. Very low 
rectal temperatures and respiratory depres- 
sion were noted in some of these cases. 


Some respiratory depression is usually 
present after operation, and generally is 
greater if relaxant drugs are used. If the 
endotracheal tube is removed too soon 
respiration becomes jerky and is liable to 
stop. ° 


I think the baby should remain in the 
theatre until regular breathing is observed, 
and the tube left in the trachea until breath- 
ing has been normal for some time — for 
hours, if necessary. 


4. Haemorrhage 

From the second to the fifth days of life 
has long been recognized as a particularly 
dangerous period for haemorrhage. Hypo- 
prothrombinaemia is greater after asphyxia 
and in prematurity. In prematurity, the liver 
is also immature, and its power to make pro- 
thrombin is reduced. An injection of Vitamin 
K does not produce a therapeutic effect for 
about six hours, but it reduces the risk of 
bleeding due to low plasma prothrombin con- 
tent very greatly. 


In two of the early post-operative deaths 
in this series there was a quantity of blood 
in the peritoneal cavity at post-mortem. 
Faulty haemostasis, rather than hypopro- 
thrombinaemia, should be held responsible 
for such bleeding, and these deaths emphasize 
the need for complete haemostasis. 


Spontaneous haemorrhage from the wound 
and gastro-intestinal tract several days after 
operation is a very serious complication, and 
may be a terminal event. Infection, pro- 
thrombin deficiency, inadequate liver func- 
tion, and uraemia may each be responsible. 


5. Electrolyte imbalance 
In three cases infusion of too much fluid 
and saline appeared to contribute to death. 








186 Tue AUSTRALIAN AND New ZEALAND JOURNAL OF SURGERY 


I think intravenous infusion after neonatal 

surgery should be based on these acceptances: 

(i) fluid requirements in the first days of 
life normally are very small; 

(ii) newborn infants withstand water de- 
privation without significant disturb- 
ances for several days; 

(iii) early oliguria is a normal sequel of 

operation ; 
infants’ kidneys have difficulty in 
excreting excess water and salt; 


(iv) 


(v) if babies are nursed in atmospheres 
of high humidity insensible fluid loss 
is minimal. 

(vi) overhydration is the greatest danger. 


A safe method of management is to infuse 
5 per cent. dextrose in water, not exceeding 
30 ml. per pound of body weight on each of 
the first two post-operative days, and in slowly 
increasing amounts on later days. On the 
second and subsequent days 5 ml. per pound 
of half-strength plasma or serum albumin are 
included in the daily totals. A small quantity 
of N/5 saline, the amount being determined 
by the amount of gastric suction, is given on 
the third and fourth days. On the fifth day 
N/5 saline becomes the basic solution, and 
small amounts of Darrow’s solution are in- 
cluded in the daily totals. Management be- 
comes more complicated after the end of the 
first week, but by then an intestinal anasto- 
mosis should be functioning, or if not, a 
second operation should be considered, before 
fluid and electrolyte imbalance complicate the 
issue. 


At these slow rates intravenous infusions 
need constant nursing supervision. 


6. Associated congenital anomalies 

Multiple congenital anomalies accounted 
for 3 deaths, and were present in 6 other 
cases in which death was primarily due to a 
complication. 


Most operations performed in the first 
weeks of life are on abnormalities of the 
gastro-intestinal tract. In these cases asso- 


ciated anomalies most commonly involve the 
heart and great vessels, and the urinary tract. 
Associated kidney lesions in this series, in 
cases of oesophageal and intestinal atresia, 
were agenesis, hypoplasia, pyelon duplex, 
and polycystic disease. 


Attention should be given to these systems 
when fitness for operation is determined, and 
when general complications occur afterwards. 
During laparotomy the upper urinary tract 
should be palpated. 


7. Wound infection and disruption 

Abdominal wound infection in young 
babies carries a greater risk of disruption 
than in other age groups. 


Wound disruption contributed to two deaths 
in this group; one following gastrostomy, and 
one after operation for meconium ileus. 


It is my experience that disruption is most 
common in babies with jaundice or fibrocystic 
disease, and in these cases I reinforce ab- 
dominal closure by double-stop or other 
broadly-based tension sutures. 


It is also common if enterostomy is 
established through the primary incision. 
Enterostomy should be made through a sepa- 
rate small incision. 


Local complications 

Because atresia, Hirschsprung’s disease, and 
meconium ileus present such a challenge in 
the management of intestinal obstruction, | 
wish to describe techniques which may help 
to overcome the heavy mortality which has 
occurred in the past. 


1. Intestinal anastomosis for atresia 

In this series 4 anastomoses were found at 
post-mortem to be intact but not functioning, 
and in each case the dilated proximal loop 
had not been resected. 


I think the first principle is this: the most 
dilated and hypertrophied intestine above a 
small bowel obstruction must be resected. If 
this is done the method of anastomosis is less 
important. I prefer to make an end-to-back 
anastomosis using interrupted 50 black silk 
sutures. That is the practice in Great Ormond 
Street, and until a few months ago I had no 
trouble with it. Then, I operated on an 
atresia in the lower part of the ileum — there 
was a considerable gap between the blind 
ends and a large defect in the mesentery. 
Completing an end-to-back anastomosis | 
found the distal bowel kinking about | cm. 
beyond the anastomosis, and repair of the 
mesentery exaggerated the kink. However, | 
closed the abdomen and for twelve days stools 
were passed and there was no vomiting. But 
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then vomiting and abdominal distension oc- 
curred and no further stools were passed. On 
re-opening the abdomen I found hypertrophy 
of the intestinal wall extending beyond the 
anastomosis up to an acute kink. Distal to 
the kink the intestine was thin-walled and 
collapsed. Nixon (1955) shows the distal 
mesentery making a more acute angle with 
the bowel than would be expected from the 
lines of section. At times I have found a 
greater mesenteric defect after completing the 
anastomosis and closure of this defect will 
cause tension on the distal, rather than on 
the proximal mesentery. Now I divide the 
mesentery at a very acute angle to the bowel 
so that the cut edges lie in apposition after 
completion of the anastomosis. 


In the more mobile parts of the small in- 
testine end-to-back anastomosis works well 
and is preferable to lateral anastomosis. But 
in the lower ileum where the mesentery is 
short, I would now attempt oblique end-to- 
end anastomosis, having tested it satisfactorily 
in the post-mortem room. 


After successful intestinal resection and 
anastomosis bile-stained material is passed 
per rectum usually within seventy-two hours. 
One should not assume the anastomosis is 
functioning until this bile-stained material 
has been passed; and until functioning, the 
baby should not be fed by mouth, but gastric 
aspiration continued. Early feeding does not 
help a non-functioning anastomosis to func- 
tion, and it exposes the baby to the hazard 
of vomiting and inhalation. 


If pulmonary complications, infection and 
oedema are prevented, babies withstand a 
second operation much as they do the first. If 
there are signs that an anastomosis is not 
functioning by the fifth or sixth day, or sub- 
sequently ceases to function, a second opera- 
tion should be considered. I prefer to explore 
the anastomosis at this stage rather than wait 
until systemic complications have occurred. 
Review of the 4 cases of non-functioning 
anastomosis suggests that each would have 
withstood re-anastomosis had the second 
operation been done before fluid and electro- 
lyte imbalance occurred. 


2. Hirschsprung’s disease 

Hirschsprung’s disease must be considered 
before operating, and when operating on 
young babies with intestinal obstruction. In 


one baby aged 4 days the diagnosis was not 
made until laparotomy, and in another aged 
3 weeks the condition was not recognized at 
operation. 


If the diagnosis of Hirschsprung’s disease 
is not made until laparotomy treatment 
should be designed to relieve the immediate 
obstruction, and to minimize the risk of com- 
plications at the definitive operation. If the 
cone is at, or below the mid-sigmoid region. 
a rectal tube should be passed by an assistant 
and guided by the operator into the dilated 
bowel. If the abnormal segment extends 
further along the colon enterostomy is neces- 
sary. It should be placed so that it is in 
ganglionic bowel, so that full use is made of 
normal colon, and so that at the definitive 
operation the middle colic artery does not 
have to reach too low in the pelvis. Thus, if 
the cone is in the descending colon, or the 
left half of the transverse colon, the colostomy 
should be sited just above the cone. Proxi- 
mal to the mid-transverse colon recognition 
of ganglionic bowel may be more difficult 
and determination helped by frozen sections, 
but vascular complications after subsequent 
operations should not occur. 


If colostomy for Hirschsprung’s disease is 
made through a small incision, even in the 
upper abdomen, sigmoid colon may present. 
I have seen a case in which this was not 
appreciated and a sigmoid colostomy made 
in the upper abdomen. The subsequent re- 
section was very difficult. 


3. Meconium ileus 

Meconium ileus accounted for 3 deaths in 
the series. Two had extensive lung disease 
at post-mortem, and the other died a few 
hours after operation. Many surgeons will 
have shared these experiences. 


I have tested several techniques, but now 
manage cases in this way: 


(i) Antibiotic treatment is begun before 
operation and continued for at least 
two months. 


(ii) At operation, the most dilated loop 
of ileum is resected. Meconium is 
removed from the proximal bowel, 
but not from the distal. 


Five-sixths of an end-to-end anasto- 
mosis is completed, and the remaining 
sixth is sutured to a stab wound, 
making a lateral enterostomy. 


(iii) 
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(iv) A catheter is passed into the distal 
bowel, and after operation small 
quantities of pancreatin solution and 
hydrogen peroxide are injected along 
it. 


Review of this group of newborn infants 
shows that preventive measures are the 
answer to the general causes of death, and 
that we must look to technical advances to 
reduce the incidence of local complications. 


Group II (4 Montus — 12 Montus) 


There were 6 deaths in this group. Three 
occurred as a result of intussusception, and 
two followed errors in the diagnosis of ileus, 
associated with pneumonia in one case, and 
with uraemia in the other. The sixth death 
was in a debilitated infant with amyotonia. 


1. Intussusception 

In two cases appendicectomy was performed 
also. Operation was followed by wound in- 
fection, disruption, peritonitis and death. I 
prefer to tell the parents why the appendix 
has not been removed. 


Wound disruption after operation for intus- 
susception is sufficiently common to justify 
particular care designed to prevent it. Partial 
reduction by hydrostatic pressure, and com- 
pletion through a muscle-splitting incision in 
the right lower quadrant, is a good way to 
avoid this complication, but if the history is 
longer than twenty-four hours the method is 
less certain. Then, paramedian incision is 
more useful but closure should be reinforced 
by tension sutures. Post-operative vomiting 
and distension must be prevented. 


The third death due to intussusception was 
caused by intestinal obstruction six weeks 
after operation. 


2. Toxic “ileus” 

Abdominal distension during illnesses such 
as pneumonia and uraemia usually develops 
more rapidly than with intussusception. If 
this were recognized, and abdominal X-rays 
taken, symmetrical dilatation of small and 
large bowel would indicate the diagnosis, and 
disastrous laparotomy could be avoided. 
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Group III (1 Year — 12 Years) 


In this group there were 8 deaths, of which 
3 were due to appendicitis. The other 5 were 
due to these well-known complications: post. 
operative intestinal obstruction, operative 
shock during removal of a neuroblastoma, 
acute septicaemia following respiratory tract 
infection two months after splenectomy for 
thrombocytopenic purpura, necrotizing en- 
teritis due to oxytetracycline given after 
drainage of suppurative lymphadenitis, and 
secondary infection in a case of primary peri- 
tonitis. 


I wish to comment briefly on appendicitis 
and intestinal obstruction. 


1. Appendicitis 

Appendicitis with rupture, or peritonitis, 
causes most deaths. These cases should be 
operated on, and managed afterwards, by ex- 
perienced surgeons, and not by junior hospital 
officers. 


2. Post-operative intestinal obstruction 


In the whole series there were three cases, 
following operations for intussusception, ap- 
pendicitis, and colostomy. 


Review of the cases, and of many others 
of this kind, shows that the initial post 
operative period had not been smooth. Rest- 
lessness during the first two or three days, 
vomiting, abdominal distension. and unex- 
plained fever occur commonly. Short attacks 
of vomiting, abdominal pain, or excessive 
borborygmi may occur during the weeks or 
months before the obstruction is complete. 
Some children with small bowel volvulus be- 
come seriously ill so quickly that only early 
diagnosis can save their lives. 


There are two approaches to this problem 
— prevention at the time of the initial opera- 
tion, and early treatment if a strangulating 
lesion occurs. 


Prevention is not wholly possible. How- 
ever, apart from ordinary surgical care, bowel 
which is viable but damaged, as by intussus- 
ception, must be examined carefully. Small 
areas should be infolded wherever there is 
doubt, not about viability, but about damage 
of any sort. 
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Only two people can ensure early treat- 
ment of this complication — the parent and 
the surgeon. After any abdominal operation 
in which the post-operative course has not 
been smooth I explain to parents the com- 
plications which could occur, and encourage 
them to return at once if such symptoms as 
abdominal pain, vomiting, borborygmi or 
constipation appear. 


SUMMARY 


l. The greatest number of deaths in the 
series followed operations on newborn 
babies. 

2. The common causes of fatal complications 
in the neonatal group were delay in treat- 
ment, respiratory depression, fluid and 
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electrolyte imbalance, infection and de- 
fective intestinal anastomosis. Measures 
which may prevent these complications 
have been reviewed. 


Deaths of older infants and children most 
commonly followed intussusception, ap- 
pendicitis and post-operative intestinal 
obstruction. 
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Books Reviewed 


NEOPLASTIC DISEASE AT VARIOUS SITES. 
Volume 2 — Tumours of the Biadder. 


Edited by DAVID M. WALLACE, O.B.E., M.S., F.R.C.S. 
Edinburgh and London: E—. & S. Livingstone Ltd., 
1959. 10” x 73”, xvii plus 351 pp., 34 tables, 202 
figures. Price: 60s. (stg.). 


This volume is an exhaustive study of tumours 


of the bladder. 


Section 1 is a statistical survey in great detail of 
mortality rates in London and Wales. There are 
short sections on a survey of industrial risks as 
possible causes, and an interesting report on the 
recent development in carcinogenic agents. In read- 
ing this a knowledge of organic chemistry would be 
very desirable. 


The book then moves on to a study of aetiology 
and biochemistry, and again there are numerous 
organic chemistry formulae included. 


Section 4 is a very complete and detailed classifica- 
tion of bladder tumours, and an excellent description 
of their macroscopic and microscopic pathology. 
This is undoubtedly the best description so far 
published. Their clinico-pathological behaviour is 
described, and then there is a review of post-mortem 
findings in 150 cases of bladder carcinoma. 


Section 5 is concerned with the clinical assessment 
of bladder tumours and section 6 is a review of 
methods of surgical treatment including radiotherapy 
in its various forms. 


Section 7 is a long analysis of the results of the 
various forms of treatment: this being illustrated 
by numerous graphs. 


The book is one which needs prolonged study to 
enable the reader to draw his own conclusions as to 
the indications for the various types of treatment 
mentioned, but I consider that it is essential for the 
practising urologist and radiotherapist. 


RE-EDUCATION OF THE INJURED SHOULDER. 
By R. BARRIE BROOKES. Edinburgh: E—. & S. 
Livingstone Ltd.,1959. 83” x 53”, vi plus 114 pp., 
59 figures. Price: 12s, 6d. (stg.). 


The author is rehabilitation officer at the Birming- 
ham Accident Hospital and is apparently an occu- 
pational therapist and physiotherapist who has 
written a small book for those interested in these 
subjects. Most of the illustrations are reproductions 
of radiographs and diagrams that illustrate common 
injuries to the shoulder joint but there are some that 
show some of the exercises. In the same fashion the 
text includes a simple account of the pathology, 
clinical features and radiographic appearances as 
well as the physiotherapy. “The one outstanding 
principle which has emerged from this study in- 
volving 779 patients, has been the necessity for 
movements at the earliest possible moment.” For 
example, the “Treatment Programme” after the re- 
duction of a dislocated shoulder includes early move- 
ments instead of the three weeks immobilization 
which is the standard orthopaedic practice in order 
to allow the torn labrum or capsule time to heal 


lessen the tendency to recurrences 


and _ thereby 
Admittedly the arm is not abducted 


taking place. 
beyond 90°. 


ORTHOPAEDICS IN GENERAL PRACTICE. 
Is it Rheumatism, Doctor? 
By W. H. GERVIS, M.D.(Cant.), F.R.C.S. London 
Wm. Hienemann Medical Books Ltd., 1958. 74” x 
5”, x plus 120 pp., 32 figures. Price: 10s. 6d. (stg 


This small book, well set out and easy to read 
presents an attractive account of some of the com. 
mon aches and pains which are so frequently en- 
countered in the spine and extremities in everyday 
practice. 

It contains a wealth of commonsense, both in its 
approach to and treatment of non-operative ortho- 
paedic problems. A sincere effort is made to explode 
the “rheumatism” myth and make for better and 
more accurate diagnosis on an aetiological basis. 


The general plan of treatment and guidance sug- 
gested for backache, arm, leg and foot troubles will 
be found most helpful. Unfortunately it does give 
the impression that none of these conditions present 
any problem if the author’s routine is carried out. 
This, I am afraid, is hoping for too much as many 
of these cases are chronic and difficult. 


However, if the book is read with this reservation 
in mind it can be both helpful and stimulating to 
all sections of the profession. 


A PRACTICE OF THORACIC SURGERY. 
By A. L. d‘ABREU. Second Edition. London: Edward 
Arnold Ltd., 1958. 10” x 73”, viii plus 619 pp., 278 
figures. Price: £5 (stg.). 

When this book was first published in 1953, the 
surgery of pulmonary tuberculosis formed the major 
part of the thoracic surgeon’s work. Since that time, 
the amount of surgery performed for pulmonary 
tuberculosis has decreased and there have been many 
changes in thought with regard to the choice of 
patients for surgery, and the type of surgery best 
suited to individual patients. 


Over the same period there have been rapid 
developments in cardiac surgery, the most dramatic 
of which has been the introduction of methods which 
permit operations within the open and relatively dry 
heart. Because of this, many conditions which were 
beyond aid in 1953 are now amenable to surgical 
relief, and some techniques, which were standard 
practice at that time, are now obsolete. 


These two changing facets of thoracic surgery 
have been responsible for the major differences be- 
tween the first and second editions of this excellent 
work. 


The author has based his book upon fundamentals 
and there are chapters on pulmonary anatomy. lung 
function, angio-cardiography and cardiac catheteri- 
zation, each of which is a sound summary of the 
subject. The full list of references at the end of 
each chapter will be useful for those readers who 
wish to study these matters in more detail. 
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Books REVIEWED 


Although this is a textbook of thoracic surgery, 
it contains much valuable information for the ab. 
dominal surgeon, many of whom could read with 
profit the chapters on thoraco-abdominal surgery and 
the surgery of cardio-oesophageal obstruction and 
the upper third of the stomach. The chapter on 
thoracic injuries should be read by surgeons who 
treat the many patients entering hospital as the 
result of traffic accidents. This chapter is an excel- 
lent review of the subject, although no mention is 
made of the treatment of the unstable chest wall, 
by such machines as the Bennett respirator. The use 
of a Bennett respirator, connected to a tracheotomy 
tube, will relieve this condition dramatically and 
will avoid the more major procedures that have been 
advocated. 

The second edition maintains the high standard 
that was set by the first, and has been adapted to 
embrace recent advances in thoracic surgical tech- 
nigue. It is a pity that such a fine work is marred 
by rather numerous misprints. 


A SYNOPSIS OF SURGERY. 
Edited by Sir CECIL WAKELEY. Fifteenth Edition. 
Bristol: John Wright & Sons Ltd., 1958. 74” x 5”, 
viii plus 650 pp., 190 illustrations, (13 plates in 
colour). Price: 37s. 6d. (stg.). 

The fifteenth edition of this very popular under- 
graduate book has been extensively revised and 
mostly brought right up to date. The format has 
not been altered. Each subject is dealt with suc- 
cinctly under definite headings. Into this small 
volume has been packed an enormous amount of 
surgical data. The sections dealing with abdominal 
surgery are excellent as is the concise review of 
orthopaedic problems. The latest advances in cardio- 
vascular surgery and antibiotic therapy are included. 
Thoracic surgery is expertly handled and full 
cognisance is given to basic physiology and the 
importance of Brock’s work on the anatomy of the 
bronchial tree. 

Whilst synopses can be dangerous to the student, 
this book is so sound that it is not likely to be 
misleading. Its solitary defect is the discussion on 
the surgery of the anal canal. The anatomical con- 
ceptions have not been brought into line with modern 
teaching. 

It is a book which can be thoroughly recommended 
to the student or teacher looking for a quick review 
of the salient facts in modern surgical practice. 


TEXTBOOK OF BRITISH SURGERY. 
By Sir HENRY SOUTTAR and J. C. GOLIGHER. 
Volume 3. London: Wm. Hienemann Medical Books 
Ltd., 1958. 10” x 74", viii plus 619 pp., 206 figures 
and various tables. Price: £5 5s. (stg.). 

The third volume of this textbook, which is being 
issued in four volumes, was published in 1958. This 
volume, like its two predecessors, is written by a 
team of recognized authorities and covers several 
subjects including genito-urinary surgery, plastic 
surgery, peripheral vascular disease, the surgery of 
two of the endocrine glands and the therapy of fluid 
replacement. In it is continued the high standard 
of production and illustration achieved in the two 
preceding volumes and the text is well set out and 
easily read. 

The subject matter covered by this type of multi- 
volume textbook renders. the book particularly valu- 
able to men reading for post-graduate diplomas in 
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general surgery, but the appeal is much less to the 
practising surgeon. One can hardly imagine the 
plastic surgeon, the radiologist or radiotherapeutist, 
the venerologist or the tropical disease intern turn- 
ing to the chapters on these subjects in this work 
for information, but this in no way detracts from an 
excellent production which upholds the high standard 
of British surgery today. This textbook, when com- 
pleted by the fourth volume, could well form the 
basis for reading of any aspiring surgical post- 
graduate student and to these this book will have 
the greatest appeal. 


CARDIOLOGY. 
By WILLIAM EVANS, M.D., D.Sc., F.R.C.P. Second 
Edition. London: Butterworth & Co. (Publishers) 
Ltd., 1956. 93” x 63”, ix plus 574 pp., 561 illus- 
strations. Price £6 7s. 6d. (stg.). 

The second edition of this textbook on cardiology 
includes new sections dealing with newer aids and 
methods in the investigation of cardiac function and 
presents a sound clinical description of diseases of 
the heart. 

It is primarily of value to the physician rather than 
the surgeon. Dr. Evans has adopted the policy of 
not including in any detail those procedures, many 
of them surgical, in treatment of heart disease which 
have not yet established an undisputed right to be 
accepted as routine practice. Consequently there is 
a short discussion only of the indications for opera- 
tion and the results of operation of newer types, 
particularly open heart surgery. 

However, notwithstanding these omissions, this 
book remains a useful and provocative description of 
heart disease. 


CLINICAL CHEMISTRY IN PRACTICAL MEDICINE. 


By C. P. STEWART and D. M. DUNLOP. Fifth 
Edition. Edinburgh: E. & S. Livingstone Lt.., 1958. 
82” x 54”, vii plus 342 pp., 30 figures. Price: 


27s. 6d. (stg.). 


This is the fifth edition of a textbook which has 
been in use for the past twenty-eight years in teach- 
ing clinical biochemistry in the Edinburgh school. 
It begins with useful and practical introductory 
chapters which discuss the limitations of routine 
biochemical investigations and the precautions re- 
quired in collecting and preserving samples in a 
satisfactory state for analysis. The body of the text 
is arranged as thirteen short chapters each of which 
deals with a particular system, and discusses those 
biochemical derangements of practical importance 
which may occur in certain diseases. The basic 
reasons for the abnormalities are briefly explained. 
The chapters on water and electrolyte metabolism, 
acid-base equilibrium, plasma proteins and hormone 
abnormalities are particularly clear presentations of 
difficult subjects. Descriptions of the actual methods 
of performing some of the commoner tests are 
grouped in a short appendix. 


The book is a clear, concise, up-to-date and 
accurate teaching text. The material has been very 
carefully chosen, well presented and adequately ex- 
plained, and includes nothing which could not 
reasonably be expected to form part of the working 
knowledge of the recent graduate. It is not a 
laboratory manual, but a selection of certain facts 
from the fields of physiology, pathology and medi- 
cine assembled to aid the student in learing to 
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assess the value and significance of those biochemical 
tests which are in common use in practical medicine, 
and to employ them with discrimination. 


COLD INJURY: GROUND TYPE. é 

Medical Department, United States Army in World 
War Il. 

By Col. TOM F. WHAYNE, M.C., U.S.A.(Ret.), and 
MICHAEL E. DE BAKEY, M.D. Washington, D.C.: 
U.S. Government Printing Office, 1958. 10” x 63”, 
xxi plus 570 pp., 52 tables, 103 figures. Price: 
$6.25. 


This is a comprehensive study of the ground type 
of cold injury, issued by the Medical Department of 
the United States Army. The large volume is 
beautifully produced and well illustrated. It is ex- 
tremely repetitive, pointing out again and again that 
the lessons of previous wars are so easily forgotten; 
that even the experiences of other campaigns in the 
recent World War, such as Attu and Italy, were 
not passed on to the Army in Western Europe. It 
points out that trench foot, the common casualty 
producing lesion, is due to cold, wet, constricting 
and unsuitable clothing and footwear, and im- 
mobility; that prevention lies in providing warm 
clothing, easily fitting boots with room for thick 
woollen socks, extra socks, and ensuring rotation of 
exposed personnel. Above all, by discipline at the 
platoon and company level. This means regular foot 
inspection and insistence on the soldier’s personal 
care of his feet. Thus prevention is a command, 
and not a medical responsibility. 


All this is well known to the British and the 
Australian Forces, and is practised by them. Indeed, 
this book rather sadly points out that during one 
period the U.S. armies had 21,000 foot casualties, 
while the British, under similar if not quite such 
severe conditions, had 103. As the casualties are 
almost exclusively in front line troops, 21,000 repre- 
sents the loss of about five divisions. The difference 
in the casualty rate is attributed to the superiority 
of the British clothing and footwear, their foot 
discipline, and their rapid rotation of front line 
troops. Napoleon’s dictum that an army marches on 
its stomach is only half right. 


Other types of cold injury receive some attention 
— immersion foot, shelter leg, chilblains, and frost- 
bite, mainly encountered in high altitude fiying. It 
is concluded that the pathology in these conditions 
differs little from that in trench foot. The pathology 
and clinical progress of the condition receive a con- 
siderable amount of attention, and stress is laid 
upon the stages — ischaemia, hyperaemia and either 
recovery or ulceration and gangrene. 


Regarding treatment, the accepted idea is non- 
interference, keep the affected parts cool and at body 
level. Do not rub, do not apply strong antiseptics, 
do not rush to surgery. Antibiotics are used as 
indicated, and of course this is an advance; for the 
spreading cellulitis of 1915-1918 has come under 
control. The use of heparin and of sympathectomy 
have not given any impressive results. The one 
really controversial point is whether or not rapid 
rewarming should be used. Most clinical observers, 
from Baron Larrey onwards, are against it, but 
Ariev of Russia is an advocate. It would appear 
that once established the condition is irreversible, 
and that its proper treatment lies in its prevention. 
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EMERGENCY WAR SURGERY, NATO HANDBOOK. 
Edited by JOHN BOYD COATES, Junior. U.S. Armed 
Forces Issue, prepared by Medical Services of NATO 
Nations. Washincton, D.C.: U.S. Government Printing 
Office, 1958. 73” x 5”, xi plus 411 pp., 18 illustro- 
tions. Price: $2.25. 

This is the United States issue of the NATO 
Emergency War Surgery Handbook, which was com. 
piled by a committee of three surgical consultants 
representing the Military Medical Services of 
France, the United Kingdom and the United States 
of America. There are no essential differences be. 
tween this issue and the original Emergency War 
Surgery Handbook prepared by SHAPE, which 
has been lent for comparison by Maj.-Gen. W. DP. 
Refshauge. 

The scope of the handbook is limited. It covers 
only that period in the management of a casualty 
which includes the collecting post, the nearest or 
most convenient unit equipped for emergency sur. 
gery, and the journey between these places. 

The necessity for such a publication is urgent. 
It should ensure a degree of uniformity of treatment 
in the initial stages which would be of the greatest 
importance in later management. The lessons of 
previous wars are too often and too easily forgotten, 
and a collection, such as this, of instructions based 
on experience will be an invaluable guide to future 
military surgeons. And such a guide is necessary; 
for the civilian traumatic surgeon does not commonly 
deal with the consequences of wounding by high 
velocity missiles, with their disruptive and dis 
organizing effects. For this reason the handbook 
lays enormous and didactic stress on the importance 
of early and thorough excision of wounds, and of 
leaving them open for later delayed suture. The 
few exceptions to this rule are specifically stated. 
Emphasis is laid upon the importance of sorting and 
priority at every stage. This is a job requiring the 
services of the most capable and experienced man 
available. The futility and danger of repeated un- 
necessary dressings is pointed out. A _ short para. 
graph on mass casualties ends each chapter, and 
gives much food for thought; for the influx of a 
horde of unexpected casualties is the nightmare of 
any hospital, and in these days of the bomb it may 
happen tomorrow. 


There are chapters on burns, on cold injury, crush 
injury, blast, chemical injury and on radiation in- 
jury. Further chapters deal with shock and resuscita- 
tion, fully and excellently done, with metabolic 
disturbances including renal insufficiency and with 
infection. 

Not everyone will agree with all of the statements 
made in these chapters, nor in those on regional 
injuries. On the whole, however, the handbook is 
excellent, and fills a gap which badly requires 
filling. 

To be a little critical, one feels that the R.M.O. 
or his equivalent, will derive littie help from the 
book. The great importance of adequate splinting 
during transit receives little attention. The Thomas 
knee splint is not even mentioned. Perhaps @l! 
writers on military surgery should make the journey 
from the line to the CCS with a shattered and uh 
splinted femur. The illustrations are feeble, which 
is a pity; for a well-executed line drawing W! 
generally convey as much as two or three pages @ 
script. 
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Books REVIEWED 


SURGERY OF THE COLON. 
By E, S. R. HUGHES. Edinburgh and London: E. & S. 
Livingstone Ltd., 1959. 10” x 7”, viii plus 415 pp., 
234 illustrations. Price: £3 3s. 

At intervals an exposition of the position reached 
in a particular field of endeavour should be made. 
This present work is such a survey re-inforced by 
the results of a wide experience and will earn the 
gratitude of surgeons. Production, illustrations and 
clarity are of the highest order and descriptions 
leave no obscurity. 

In the earlier chapters, such as that on constipa- 
tion, compression would be welcome. More con- 
sistency is needed in the statements on post-operative 
management. 

The general principles and technique in large 
bowel surgery is a most helpful discussion, a sound 
plan of the best practice. As would be expected 
the section on ulcerative colitis is good, convincing, 
precise and clear, a first-rate statement. 

It is doubtful if all would agree that antibiotic 
therapy has no real place in the treatment of acute 
diverticulitis. It is stressed that experience of re- 
section of bowel involved in chronic diverticulitis 
after long-term proximal colostomy is unhappy be- 
cause of the shrunken thickened colon. While the 
author urges that a one-stage resection be practised 
in vesico-colic fistula following diverticulitis, he 
makes the concession that a colostomy should be 
done in addition if the surgeon is at all unhappy 
about the security of the anastomosis. 

The chapters of other contributors on radiology 
and anaesthesia are very helpful but that on the 
effects of antibiotic therapy on flora of the colon 
is made unusually diffcult by a curiously disrupting 
use of bibliography reference. 

Yeu will find it most profitable reading. 


(stg.). 


SURGERY OF THE SYMPATHETIC NERVOUS SYSTEM. 
By Sir JAMES PATERSON ROSS, K.C.V.O., LL.D., 
SS, PRES. FRAL.S. A.C.S. _ Third —- 


London: Bailliere, Tindall ‘and Cox, 1958. 
xii plus 170 pp., 50 illustrations. Price: 35s. 

The third edition of this well-known book pre- 
sents an up-to-date assessment of the surgery of the 
sympathetic nervous system. The indications for, 
and the results from, sympathectomy for disorders 
of the peripheral circulation, arterial hypertension, 
hyperhidrosis, causalgia and visceral pain are treated 
with clarity and precision. 

The first chapter devoted to anatomy and _ phy- 
siology gives a broad outline of the autonomic nerve 
supply of the viscera and limbs. The indications for 
sympathectomy seem fairly clear when stated in 
general terms, but it is often difficult to decide in 
particular cases. 

The author gives sound advice in his discussion 
on Raynaud’s disease. He states that scleroderma 
complicating Raynaud’s disease is commonly asso- 
ciated with advanced structural changes in digital 
arteries and that patients have to be warned that 
sympathectomy may not produce a good result. A 
fortunate few, however, will benefit. 

On the matter of obliterative arteritis, Sir James 
wisely says that one should treat the patient as a 
whole, and include assessing of the condition of the 
heart and arteries throughout the body. He points 
out that claudication is not an indication for opera- 
tion, but that lumbar sympathectomy may be ad- 
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visable on a patient with claudication, because of a 
threat to the nutrition of the distal part of the limb 
as shown by pain in the foot at rest, and colour 
changes in, or ulceration of, the toes. Claudication, 
although not expected to diminish, sometimes does. 

The chapter on causalgia is short but concise and 
interesting. One must agree that great care is neces- 
sary in deciding whether the patient is suffering 
from true causalgia and then, whether this is severe 
enough to warrant operative treatment. One would 
agree that good results from the operation are due 
to some alteration in the environment of the part. 

This book is beautifully set out, and carries the 
weight of its author’s experience and authority. It 
deserves to be widely read, and should be especially 
useful to those interested in the surgery of the 
nervous system. 


TREATMENT OF CANCER AND ALLIED DISEASES. 
Vol. 2. TUMOURS OF THE NERVOUS SYSTEM. 
Edited by GEORGE T. PACK, M.D., F.A.C.S., and 
IRVING M, ARIEL, M.D., F.A.C.S. Second Edition. 
New York, U.S.A.: Paul B. Hoeber, Inc., 1959. 
A x 7”, xvii plus 316 pp., 340 illustrations. Price: 

This is a beautifully published volume with fine 
type on good paper. There are many formal illus- 
trations, line drawings, photographs, photomicro- 
graphs and X-ray reproductions, all of very high 
quality. The X-ray reproductions are worthy of 
special admiration. The contributing authors, all 
undoubted authorities of great experience in their 
fields cover the nervous system in its widest sense 
and with all related surgical problems. 

Each chapter is an authoritative and complete 
statement of orthodox views in regard to pathology, 
diagnosis, surgical and radiotherapeutic considera- 
tions in treatment, statistical considerations, and 
prognosis. Nursing care and complications of opera- 
tive procedures are all dealt with fully. 

The photomicrographs in the sections of pathology 
are exceedingly well reproduced. 

The book does not confine its attention solely to 
tumours but deals fully with ancillary topics such 
as the relief of intractable pain by surgical methods. 

This volume is certainly a pleasure to read and 
is of interest to a neurosurgeon though it is not 
likely to be productive of a wider horizon. As an 
informative work for all others interested in the full 
scope of surgery and as a work of reference for 
students and practitioners it is without equal. 


SURGERY OF THE HEAD AND NECK. 
By R. A. WISE and H. W. BAKER. Chicago: Year 
Book Publishers, Inc., 1959. 84” x 6”, 319 pp., 
82 plates. Price: £5 7s. 3d. (Aust.). 

This is a handbook of operative surgery of 319 
pages written by American authors for the general 
surgeon. It is not the intention of the authors to 
describe operative procedures properly the province 
of the plastic surgeon, the neurosurgeon, the 
ophthalmologist, the otolaryngologist and the dental 
surgeon although the technique of some operations 
in these fields within the scope of general surgery 
is described. 

After preliminary chapters on the examination of 
the head and neck, pre-operative and post-operative 
care and operative complications, the authors pro- 
ceed to describe the treatment of injuries to the 








194. THE AUSTRALIAN AND New ZEALAND JOURNAL OF SURGERY 


head and neck, the management of tumours of the 
face, lips, mouth, larynx and salivary glands, diseases 
of the thyroid gland and the benign cysts and sinuses 
in the neck. As can be expected a large portion of 
the book is concerned with the management of 
malignancy and the techniques of radical and ex- 
tended radical neck dissections. No consideration 
is given to the role of X-ray therapy although the 
authors state that in their view the proper manage- 
ment of these various tumours, with limited ex- 
ceptions, is by surgery and with this attitude many 
will agree. 

The format of the book is a description of various 
techniques in well-defined and labelled steps on the 
left-hand page with illustrative line diagrams on the 
corresponding right-hand page. The descriptions are 
easy to follow and are accurate whilst the line dia- 
grams are well produced to indicate, to the informed 
reader at least, the procedures described. The sub- 
ject matter is well covered and orthodox in its 
treatment. However, one is surprised to see that no 
mention is made of suction drainage in radical neck 
dissection, and not all will agree with the statement 
that the oedema following bilateral neck dissection 
with removal of the jugular veins is due to inter- 
ruption of the main lymphatics of the head and neck 
as abundant venous collateral pathways remain. 
One may disagree on other minor matters such as 
the suture of a divided parotid salivary gland duct 
in the treatment of a permanent external fistula 
rather than parotidectomy and in the use of two 
wires rather than an onlay plate in the treatment 
of a fracture of the body of an edentulous mandible 
but this in no way detracts from a well-produced 
and informative book. To any general surgeon 
interested in improving his technique in the manage- 
ment of the various conditions of the head and neck 
within his sphere of activity this book will be very 
useful and can be recommended. 


THE PATHOLOGY AND MANAGEMENT OF PORTAL 
HYPERTENSION. 
By R. MILNES WALKER. London: Edward Arnold 
(Publishers) Ltd., 1959. 9)” x 6”, vii plus 113 pp., 
67 figures. Price: 35s. (stg.). 

Despite the intensive study which has been made 
of the problems of portal hypertension since the end 
of the last war, we are still surprisingly ignorant of 
the basic pathology in many of these cases. There 
is, for this reason, still a degree of uncertainty of 
the place of surgery in modifying the natural course 
of the disease. Although it is true that there is 
some measure of agreement about the optimum type 
of operation, there is still dispute about its timing 
and in the selection of patients to whom it can be 
expected to give benefit. This continues to be so, 
despite (or perhaps because of) a voluminous litera- 
ture which has appeared during recent years. For 
the surgeon who is not an expert in this field, but 
who finds himself from time to time confronted with 
such a clinical problem this monograph by Professor 
Milnes Walker of Bristol is certain to give invalu- 
able and faithiul guidance. There is nothing recon- 
dite here: the text is clear and unadorned. Those 
who know the author well, will find many of his 
own qualities reflected in its pages, for it is a modest 
and unassuming volume. 

The work is based essentially on a very wide 
clinical experience and all the lessons, large and 


small, which he has learned from their study and 
management, have been faithfully recorded. Al. 
though he pays due attention to the work of others, 
he states quite clearly what line his own experience 
has induced him to follow. 


It is equally a “must” for the expert in the sub. 
ject and, however good his technique, he will do 
well if he can match the results here reported. Of 
85 patients who had a porta-caval shunt, there were 
only four deaths attributable to the operation and 
each one of them was due to porta-systemic 
encephalopathy. 


This is an excellent monograph with many good 
illustrations and a manageable bibliography. Any 
post-graduate student working for a higher degree 
in surgery would be unwise not to read it through 
and a general surgeon will find that an evening 
spent in its perusal will make him thoroughly 
familiar with the possibilities of surgery in the con- 
trol of this distressing and precarious condition. 


OUTLINE OF FRACTURES — INCLUDING JOINT 
INJURIES. 
By JOHN CRAWFORD ADAMS, M.D.(London) 


F.R.C.S.(Eng.) Second Edition. Edinburgh and Lon- 
don: E. & S. Livingstone Ltd., 1958. 92” x 6”, viii 
plus 268 pp., 237 figures. Price: 70s. (stg.). 


The second edition of this book, following so 
closely after the first, signifies that it has filled a 
gap in the literature on fractures that was obviously 
needed. It differs very little from the first edition 
except in minor details. It is slightly larger — due 
as the author states in the preface mainly to ad- 
ditional illustrations. 


The chapter on fractures of the spine has been 
re-written; perhaps re-arranged would be a more 
accurate description. On the whole it is an im- 
provement. It is noted that he now seems to prefer 
Crutchfield calipers for skull traction to the rather 
simpler “ice tongs” illustrated in the first edition. 
We have found them not only slightly less easy to 
apply but also more liable to slip loose at awkward 
moments. Perhaps he, like the reviewer, has punc- 
tured, neatly and accurately a large branch of the 
middle meningeal artery, in applying the “ice tongs” 
just a little too low! We think that Fig. 214 on 
pp. 219 would be better turned back to front — it 
would then be in a better sequence with the previous 
three figures. 


Otherwise we have nothing further to add to our 
previous review. We like this book, especially its 
size, and once again recommend it most highly to 
students of all ages. 


Books Bereived 


POCKET BOOK OF PROPRIETARY DRUGS. 
By ALISTAIR G. CRUIKSHANK, F.R.C.P.E., and 
CORNELIUS STEWART, L.R.C.P. & S.E., M.P.S. Edin- 
burgh and London: E. & S. Livingstone Ltd., 1959 
53” x 43”, 236 pp. Price: 10s. 6d. (stg.). 


SMOKING AND LUNG CANCER. 
By T. W. LEES, M.D. Lanarkshire, England: Pub- 
lished by the Author; printed by The Darien Press, 
Edinburgh, 1959. 81” x 5}, 32 pp., 2 figures, 10 
tables. 
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Royal Australasian College of Surgeons 
Proceedings 


As announced in the Letter issued to all Fellows of the College on 31st July, 1959, 
Proceedings of the College again becomes a regular feature in the Journal. 


General Scientific Meeting — Adelaide, 1960 


The General Scientific Meeting in Adelaide in 1960 will begin with the Inaugural Meet- 
ing to be held in the Bonython Hall on the evening of Tuesday, 16th August, 1960. At the 
Inaugural Meeting the George Adlington Syme Oration will be delivered by Dr. J. R. Darling, 
CM.G., O.B.E., M.A. Dr. Darling’s subject will be announced in due course. 


A comprehensive programme in General Surgery, all branches of surgery and in 
Anaesthesia will be prepared. 


The Sub-Committee of Council responsible for organizing the scientific programme is as 
follows :— 


Alan Lendon (Convenor), B. K. Rank, K. W. Starr. 


Advisory Sub-Committees of Special Sections have been reconstituted for the Adelaide 
Meeting and are— 


Anaesthesia: M. Burnell (Convenor), R. Clark, L. T. Shea. 


Gynaecology and Operative Obstetrics: R. M. MacIntosh (Convenor), S. D. Meares, 
D. F. Lawson. 


Laryngo-Otology: R. G. Plummer (Convenor), C. C. Wark, H. A. Watson. 
Neurosurgery: T. A. R. Dinning (Convenor), J. L. Dowling, J. B. Curtis. 
Ophthalmology: D. O. Crompton (Convenor), P. B. English, Hugh Ryan. 
Orthopaedic Surgery: L. Bonnin (Convenor), A. F. McSweeney, P. Williams. 
Paediatric Surgery: G. G. Wyllie (Convenor), Sir Kenneth Fraser, E. S. Stuckey. 
Plastic Surgery: D. N. Robinson (Convenor), L. J. Roy, A. R. Wakefield. 


Thoracic Surgery: J. H. Brown (Convenor), two to be appointed by the Section of 
Thoracic Surgery. 


Urology: J. P. Maddern (Convenor), E. P. Row, D. B. Duffy. 
Film Convenor: K. J. Fagan and local assistance. 


Fellows desirous of making contributions or suggestions should contact one of the above 
as soon as possible. 


The D. J. Glissan Prize, 1959 

Mrs. D. J. Giissan has made available to the College the sum of £250, the income from 
which is to be used to perpetuate the name of her husband, the late D. J. Glissan, a 
Foundation Fellow of the College. With the agreement of Mrs. Glissan, the Council has 
decided to found a prize to be known as “The D. J. Glissan Prize.” The Prize is awarded 
to the contributor judged to make the best contribution at the Forum Session devoted to 
“recent local studies and developments” at each General Scientific Meeting. The first award 
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of the Prize was made at the General Scientific Meeting held in Sydney in August, 1959. The 
adjudicators awarded the Prize to Dr. Douglas McKenzie, for his paper entitled: “Growth of 
Endothelium in Arterial Grafts.” 


Fulbright Travel Grants 
The United States Educational Foundation in Australia has requested that te following 
information, concerning Fulbright Travel Grants for the American academic year 1960-6], 
be brought to the notice of Fellows of the College: 
“Applications for travel grants are invited from Australian students and scholars plan. 
ning to undertake study, research or lecturing at American institutions of higher learn 
ing during the American academic year 1960-61. 
The awards will meet the cost of fares to and from the United States but applicants will 
be required to secure their own dollar funds and university admission. 


Travel grants are available in three categories :— 


1. Post-graduate Students: For regular courses of study at the post-graduate level. 


2. Research Scholars and Lecturers: For advanced research (usually at the post) 
doctoral level) or for lecturing at an American university. 


Special Categories: For scholars without highly specialized academic qualifica: 
tions but who have obtained admission to an American university. 
For further information and application forms, write to the 
United States Educational Foundation in Australia, 


Box 89, G.P.O., Canberra, A.C.T.” 


2. LINDON, 


President. 





dent. 








